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PETITION UNDER 37 C.F.R. § 1.144 ro 

FROM REQUIREMENT FOR RESTRICTION § 

o 

Sir: 

This is a Petition under 37 C.F.R. § 1.144, for 
withdrawal of a restriction requirement that was entered 
improperly. Pursuant to MPEP § 1002.02(c), the Petition is 
being directed to the Group Director for the group in 
question. 

It is not believed that any fee is required for 
consideration of this Petition. Nevertheless, any Petition 
fees needed should be charged to Deposit Account No. 06-12 05. 

The bases for the Petition are (1) the Examiner has 
not addressed the requirements of MPEP § 806.05(e) for 
restriction between a process and an apparatus for its 
practice, (2) restriction is improper under the requirements 



\ 

ft * ' ' of MPEP § 806.05(e) and MPEP § 809.03 since the apparatus 

claims that have been withdrawn are linking claims and must 
be examined with the elected invention, (3) restriction is 
improper under MPEP § 806.03 since the claims define the same 
essential characteristics, and (4) restriction is improper 
under MPEP § 803 since there would not be a serious burden on 
the Examiner in examining the claims in a single application. 

In accordance with 37 C.F.R. § 1.143, 
reconsideration of the restriction requirement was requested 
in a Response To Restriction Requirement dated December 22, 
1999 and again in an Amendment dated August 4, 2000. 
Accordingly, after having requested reconsideration and the 
requests having been denied by the Examiner, under 3 7 C.F.R. 
§ 1.181 Applicants bring this Petition to request that the 
restriction requirement be withdrawn. 

FACTS 

1. In an Office Action dated November 3, 1999 
(attached hereto as Exhibit A) , the Examiner entered a 
restriction requirement between claims identified in Groups I 
(Claims 1 to 18) , Group II (Claims 19 to 29) , Group III 
(Claims 30 to 58), and Group IV (Claims 59 to 93). The basis 
for restriction was that the claims are directed to different 
statutory classifications as method (Groups I and II) , 
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apparatus (Group III) , and computer-executable process steps 
stored on a computer-readable medium (Group IV) . 

2 . Applicants filed a Response To Restriction 
Requirement dated December 22, 1999 in which reconsideration 
of the restriction requirement was requested. In particular, 
the Response of December 22, 1999 pointed out that MPEP § 
806.05(e) requires more than a mere showing that the claims 
are in different statutory classifications, and that the 
requirements for restriction under MPEP § 806.05(e) have not 
been addressed. Additionally, Applicants pointed out that 
examination of all of the claims in a single application 
would not present a serious burden on the Examiner. 

3. In a first Office Action dated March 10, 2000 
(attached hereto as Exhibit B) , the Examiner maintained his 
position that restriction was proper and made it final. In 
maintaining his position, the Examiner stated that the claims 
are "directed toward different statutory classifications, 
i.e. distinct inventions, and thus that is why the Examiner 

gave the restriction." However, the Office Action did not . ^ 

address the requirements set forth in MPEP § 806.05(e) for 
restriction between a process and an apparatus for its / 
practice. 

As for the serious burden on the Examiner, the 
Examiner took the position that this argument was not 



persuasive since the claims (as grouped by the Examiner) are 

directed to different statutory classes. 

4. In an Amendment dated August 4, 2000, 

Applicants again requested reconsideration of the restriction 

requirement. In particular, Applicants stated: 

the restriction requirement was considered proper 
and made final solely on the premise that the 
claims are directed to different statutory 
categories. However, MPEP § 806.05(e) requires 
more than a mere showing that the inventions are 
in different statutory categories. According to 
MPEP § 806.05(e) it is insufficient to 
demonstrate that inventions are in different 
statutory categories. Rather: "In applications 
claiming different statutory categories, . . . [the 
Examiner must show] either or both of the 
following . . . ; (1) that the process as claimed 
can be practiced by another materially different 
apparatus or by hand, or (2) that the apparatus 
as claimed can be used to practice another and 
materially different process." Therefore, merely 
showing that the inventions are in different 
statutory categories is not enough to warrant 
restriction. Even if the inventions are in 
different statutory categories, restriction is 
only proper if either or both of criteria (1) and 
(2) above are met. Since the Office Action has 
not addressed either (1) or (2) above, the 
Examiner has failed to meet the burden required 
by MPEP § 806.05(e) and thus the restriction 
requirement is not proper. 

Applicants also again requested reconsideration 

based on no serious burden pointing out that at least Claims 

30 to 47, 59 to 76, and 88 to 91 should be examined in the 

present application together with Claims 1 to 18 since these 

claims are apparatus, computer program and computer medium 



claims that contain the same subject matter as the claims 
under consideration (Claims 1 to 18) . 

5. In an Office Action dated November 22, 2000 
(attached hereto as Exhibit C) , the Examiner again maintained 
the restriction requirement for substantially the same 
reasons given in the March 10, 2000 Office Action. However, 
for the first time MPEP § 806.05(e) was cited in the Office 
Action but the actual requirements set forth in MPEP § 
806.05(e) were not addressed. That is, the Office Action 
merely cited this section without actually providing any 
specific examples as required. The restriction was again 
deemed to be proper and again was made final. 

ARGUMENT 

The following arguments present four reasons why 
the restriction requirement is improper and should be 
withdrawn: (1) the Examiner has not addressed the 
requirements of MPEP § 806.05(e) for restriction between a 
process and an apparatus for its practice, (2) restriction is 
improper under the requirements of MPEP § 806.05(e) and MPEP 
§ 809.03 since the apparatus claims that have been withdrawn 
are linking claims and must be examined with the elected 
invention, (3) restriction is improper under MPEP § 8 06.03 
since the claims define the same essential characteristics, 
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and (4) restriction is improper under MPEP § 8 03 since there 
would not be a serious burden on the Examiner in examining 
the claims in a single application. 

I. The Examiner Has Not Addressed The Requirements For 
Restriction Under MPEP § 806.05(e) Between A 
Process And An Apparatus For Its Practice . 

MPEP § 806.05(e) provides that u [i]n applications 
claiming different statutory categories, . . .process and 
apparatus for its practice can be shown to be distinct 
inventions, if either or both of the following can be shown: 
(1) that the process as claimed can be practiced by another 
materially different apparatus or by hand, or (2) that the 
apparatus as claimed can be used to practice another and 
materially different process." Further, Mt]he burden is on 
the examiner to provide reasonable examples that recite 
material differences." 

To assist the Examiner in issuing a restriction 

requirement where claims to a process and apparatus for its 

practice are involved, MPEP § 806.05(e) includes form 

paragraph 8.17 which provides: 

Inventions [1] and [2] are related as process 
and apparatus for its practice. The inventions 
are distinct if it can be shown that either: (1) 
the process as claimed can be practiced by 
another materially different apparatus or by 
hand, or (2) the apparatus as claimed can be used 
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to practice another and materially different 
process. (MPEP § 806.05 (e)). In this case [3]. 



Examiner Note: 

1. This form paragraph is to be used when claims 
are presented to both a process and apparatus for 
its practice (MPEP § 806.05(e)). 

2 . In bracket 3 , use one or more of the 
following reasons: 

a) --the process as claimed can be practiced by 
another and materially different apparatus such 
as , 

b) --the process as claimed can be practiced by 
hand-- , 

c) --the apparatus as claimed can be used to 
practice another and materially different process 
such as 

3. Conclude restriction requirement with one of 
form paragraphs 8.21.01 through 8.21.03. 

The burden is on the examiner to provide 
reasonable examples that recite material 
differences . (emphasis added) 

Thus, MPEP § 806.05(e) makes it clear that merely 
showing that the inventions are in different statutory 
categories is not enough to make restriction proper between a 
process and an apparatus for its practice. Even if the 
inventions are in different statutory categories, restriction 
is only proper if either or both of criteria (1) and (2) 
above are met, and the burden is on the Examiner to provide 
reasonable examples that recite material differences. 

In each of the November 3, 1999, March 10, 2000 and 
November 22, 2000 Office Actions, restriction was based on 
solely on the claims being directed to different statutory 
categories. More particularly, the Examiner based the 
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restriction on the claims being drawn to the following 



groups : 



Group 



I: 



A method of controlling a print 
operation of an ink jet printer 
(Claims 1 to 18) ; 



Group 



II: A method of cooling a print head using 

a predetermined method (Claims 19 to 2 9) ; 



Group 



III: An apparatus for controlling a print 
operation of an ink jet printer 
(Claims 3 0 to 58) ; and 



Group 



IV: Computer-executable process steps stored 
on a computer- readable medium, the 
computer-executable process steps to 
control a print operation of an ink jet 
printer (Claims 59 to 93) . 



According to the foregoing groupings made by the 
Examiner, the restriction requirement is based on a 
restriction between a process (Groups I and II) and an 
apparatus for its practice (Group III) . Accordingly, the 
restriction requirement falls within MPEP § 806.05(e) and the 
burden is on the Examiner to show either or both of (1) the 
process as claimed can be practiced by another materially 
different apparatus or by hand, or (2) that the apparatus as 
claimed can be used to practice another and materially 
different process by providing specific examples. 

None of the November 3, 1999, March 10, 2000 and 
November 22, 2000 Office Actions addressed either of (1) or 
(2) above. Instead, the restriction was deemed proper solely 
on the basis that each of the groups are distinct inventions 
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that are directed to different statutory classifications and 
"thus that is why the Examiner gave the restriction." 

Since requirements set forth in MPEP § 806.05(e) 
for restriction between a process and an apparatus for its 
practice have not been addressed, the restriction requirement 
is improper. 

II. Restriction Is Improper Under The Requirements Of 
MPEP S 806.05(e) And MPEP S 809.03 Since The 
Withdrawn Apparatus Claims Are Linking Claims That 
Must Be Examined With The Elected Invention. 

MPEP § 806.05(e) and MPEP § 809.03 provide that if 
the apparatus claims include a claim to "means" for 
practicing the process, the claim is a linking claim and must 
be examined with the elected invention. Therefore, where a 
process and an apparatus for its practice are claimed in the 
same application, if the apparatus claim is a linking claim, 
it must be examined in the same application and restriction 
is improper. 

In considering the claims of the present 
application, independent Claims 1, 4, 7, 10, 19 and 29 
(method or process claims) and their corresponding apparatus 
claims (Claims 30, 33, 36, 39, 48 and 58, respectively) are 
reproduced below with the "means" for practicing the 
invention being underscored for emphasis. 
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Claim 1 

A method of controlling 
a print operation of an ink 
jet printer, comprising the 
steps of : 

determining a print 
head temperature; and 

controlling a capping 
sequence based on the 
determined print head 
temperature . 



Claim 30 

An apparatus for controlling 
a print operation of an ink 
jet printer, comprising: 

a memory including a 
region for storing 
executable process steps; 

a processor for 
executing the executable 
process steps ; and 

an interface between 
the processor and a print 
head of the ink jet printer 
that allows the processor to 
control firing of nozzles of 
the print head, 

wherein, the executable 
process steps include steps 
of: (a) determining a print 
head temperature; and (b) 
controlling a capping 
sequence based on the 
determined print head 
temperature . 
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Claim 4 



Claim 33 



A method of controlling a 
print operation of an ink 
jet printer, comprising the 
steps of: 

cooling a print head 
using a predetermined 
method; and 

capping the print head 
after the print head is 
cooled. 



An apparatus for controlling 
a print operation of an ink 
jet printer, comprising: 

a memory including a 
region for storing 
executable process steps; 

a processor for 
executing the executable 
process steps ; and 

an interface between 
the processor and a print 
head of the ink jet printer 
that allows the processor to 
control firing of nozzles of 
the print head, 

wherein, the executable 
process steps include steps 
of: (a) cooling a print head 
using a predetermined 
method; and (b) capping the 
print head after the print 
head is cooled. 



Claim 7 

A method of controlling a 
print operation of an ink 
jet printer, comprising the 
steps of: 

printing an image using 
a print head; and 

cooling the print head 
by causing ink droplets to 
be ejected from the print 
head after the end of the 
printing operation. 



Claim 36 

An apparatus for controlling 
a print operation of an ink 
jet printer, comprising: 

a memory including a 
region for storing 
executable process steps; 

a processor for 
executing the executable 
process steps ; and 

an interface between 
the processor and a print 
head of the ink jet printer 
that allows the processor to 
control firing of nozzles of 
the print head, 

wherein, the executable 
process steps include steps 
of: (a) printing an image 
using a print head; and (b) 
cooling the print head by 
causing ink droplets to be 
ejected from the print head 
after the end of the 
printing operation. 
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Claim 10 

A method of controlling a 
print operation of an ink 
jet printer, comprising the 
steps of: 

obtaining a parameter 
corresponding to a print 
head temperature when the 
ink jet printer is down in 
order to determine whether a 
print head cooling operation 
has been interrupted; and 

performing a 
predetermined process based 
on the parameter. 



Claim 39 

An apparatus for controlling 
a print operation of an ink 
jet printer, comprising: 

a memory including a 
region for storing 
executable process steps, - 

a processor for 
executing the executable 
process steps ; and 

an interface between 
the processor and a print 
head of the ink jet printer 
that allows the processor to 
control firing of nozzles of 
the print head, 

wherein, the executable 
process steps include steps 
of: (a) obtaining a 
parameter corresponding to a 
print head temperature when 
the ink jet printer is down 
in order to determine 
whether a print head cooling 
operation has been 
interrupted; and (b) 
performing a predetermined 
process based on the 
parameter. 
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Claim 19 



Claim 48 



A method of cooling a print 
head of an ink jet printer 
before capping, comprising 
the steps of : 

determining an ambient 
temperature; 

determining a print 
head temperature after 
receipt of last print data 
for a print job; 

waiting a predetermined 
time after receipt of the 
last print data for the 
print job; 

after waiting the 
predetermined time, ejecting 
a predetermined number of 
ink droplets from nozzles of 
the print head at a 
frequency lower than a 
frequency used for printing; 

determining a drop in 
print head temperature 
caused by ejecting the 
predetermined number of ink 
droplets; and 

repeating the steps of 
waiting a predetermined time 
and ejecting a predetermined 
number of ink droplets until 
the print head temperature 
falls below a threshold. 



An apparatus for controlling 
cooling of a print head of 
an ink jet printer before 
capping, comprising : 

a memory including a 
region for storing 
executable process steps; 

a processor for 
executing the executable 
process steps ; and 

an interface between 
the processor and a print 
head of the ink jet printer 
that allows the processor to 
control firing of nozzles of 
the print head, 

wherein, the executable 
process steps include steps 
of: (a) determining an 
ambient temperature; (b) 
determining a print head 
temperature after receipt of 
last print data for a print 
job; (c) waiting a 
predetermined time after 
receipt of the last print 
data for the print job; (d) 
after waiting the 
predetermined time, ejecting 
a predetermined number of 
ink droplets from nozzles of 
the print head at a 
frequency lower than a 
frequency used for printing; 
(e) determining a drop in 
print head temperature 
caused by ejecting the 
predetermined number of ink 
droplets; and (f) repeating 
the steps of waiting a 
predetermined time and 
ejecting a predetermined 
number of ink droplets until 
the print head temperature 
falls below a threshold. 
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Claim 29 



Claim 58 



A method of cooling a print 
head of an ink jet printer, 
comprising the step of 
repeatedly ejecting a 
predetermined number of ink 
droplets from nozzles of the 
print head at a frequency 
lower than a frequency used 
for printing, with a pause 
between each repetition, 
until a predetermined 
threshold is reached. 



An apparatus for controlling 
cooling a print head of an 
ink jet printer , 
comprising: 

a memory including a 
region for storing 
executable process steps; 

a processor for 
executing the executable 
process steps ; and 

an interface between 
the processor and a print 
head of the ink jet printer 
that allows the processor to 
control firing of. nozzles of 
the print head, 

wherein, the executable 
process steps include steps 
include the step of 
repeatedly ejecting a 
predetermined number of ink 
droplets from nozzles of the 
print head at a frequency 
lower than a frequency used 
for printing, with a pause 
between each repetition, 
until a predetermined 
threshold is reached. 



Thus, a plain reading of each of the foregoing 
apparatus claims (Claims 30, 33, 36, 39, 48 and 58) makes it 
clear that they are linking claims since they each provide a 
"means" (processor) for practicing the process of Claims 1, 
4, 7, 10, 19 and 29, respectively. Therefore restriction is 
improper and the linking claims must be examined in the same 
application as their corresponding process claims. As such, 
since method Claims 1 to 18 are currently under 
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consideration, Claims 30 to 47, (the apparatus claims 
corresponding to Claims 1 to 18) must also be examined in the 
present application. 

Likewise, apparatus Claims 4 8 to 58 are linking 
claims for each of method Claims 19 to 2 9 and must be 
examined in the same application as Claims 19 to 29. 

III. Restriction Is Improper Under MPEP § 806.03 Since 
The Claims Define The Same Essential 
Characteristics . 

MPEP § 806.03 states that " [w] here claims of an 
application define the same essential characteristics of a 
single disclosed embodiment of an invention, restriction 
therebetween should never be required." 

Applicants submit that independent Claim 1, which 
is currently under consideration, and independent Claims 30, 
59 and 88, which have been withdrawn, each recite the same 
essential characteristics. For convenience, independent 
Claims 1, 30, 59 and 88 are reproduced below in a side -by- 
side comparison with the same essential characteristics being 
underscored. 
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Claim 1 



Claim 3 0 



A method of controlling 
a print operation of an ink 
jet printer, comprising the 
steps of: 



An apparatus for controlling 
a print operation of an ink 
jet printer, comprising: 

a memory including a 
region for storing 
executable process steps; 

a processor for 
executing the executable 
process steps ; and 

an interface between 
the processor and a print 
head of the ink jet printer 
that allows the processor to 
control firing of nozzles of 
the print head, 

wherein, the executable 
process steps include steps 
of: 



determining a print 
head temperature ; and 

controlling a capping 
sequence based on the 
determined print head 
temperature . 



(a) determining a print head 
temperature ; and 

(b) controlling a capping 
sequence based on the 
determined print head 
temperature . 
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Claim 59 



Claim 88 



Computer-executable process 
steps stored on a computer- 
readable medium, the 
computer executable process 
steps to control a print 
operation of an ink jet 
printer, the computer- 
executable process steps 
comprising : 

code to determine a 
print head temperature ; and 



code to control a 
capping sequence based on 
the determined print head 
temperature . 



A computer- readable medium 
which stores computer- 
executable process steps, 
the computer-executable 
process steps to control a 
print operation of an ink 
jet printer, the computer- 
executable process steps 
comprising : 

a determining step to 
determine a print head 
temperature ; and 

a controlling step to 
control a capping sequence 
based on the determined 
print head temperature . 
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As seen in the foregoing side-by-side comparison, 
each of independent Claims 1, 30, 59 and 88, which are all 
directed to a single disclosed embodiment, include the same 
essential characteristics and restriction between them is 
improper. 

Likewise, while not reproduced herein, independent 
Claims 4, 33, 62 and 89 recite the same essential 
characteristics, Claims 7, 36, 65 and 90 recite the same 
essential characteristics, and Claims 10, 39, 68 and 91 
recite the same essential characterisics . Accordingly, since 
independent Claims 1, 4, 7 and 10 are currently under 
consideration, restriction of independent Claims 30, 33, 36, 
39, 59, 62, 65, 68, and 88 to 91 is improper and these claims 
should all be examined in the same application. 

In like manner, Claims 48, 77 and 92, and Claims 
58, 87 and 93, also recite the same essential characteristics 
as Claims 19 and 29, respectively, and therefore, should be 
examined in the same application as Claims 19 and 29. 

IV. Restriction Is Improper Under MPEP § 803 Since 

There Would Not Be A Serious Burden On The Examiner 
In Examining The Claims In A Single Application. 

MPEP § 803 provides that the two criteria for a 
proper restriction requirement are (A) the inventions must be 
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independent or distinct as claimed; and (B) there must be a 
serious burden on the examiner if restriction is required. 
"For purposes of the initial requirement, a serious burden on 
the examiner may be prima facie shown if the examiner shows 
by appropriate explanation either separate classification, 
separate status in the art, or a different field of search as 
defined in MPEP § 808.02. That prima facie showing may be 
rebutted by appropriate showings or evidence by the 
applicant . " 

Thus, under MPEP § 803, even if the Examiner can 
show independent or distinct inventions, the Examiner still 
must show that examination of the claims in the same 
application would present a serious burden. 

Although the Examiner may rely on a prima facie 
showing in the initial restriction requirement, more is 
required of the Examiner once the applicant presents a 
showing or evidence to rebut the prima facie showing. 

In each of the March 10, 2000 and November 22, 2000 
Office Actions, the Examiner stated that Applicants' 
arguments for a serious burden are not found persuasive 
because "the Applicants have admitted that claims of Groups 
I-IV are directed to different statutory classifications, 
i.e., distinct inventions, and thus that is why the Examiner 
gave the restriction." (See Exhibit B, Office Action mailed 

- 20 - 



March 10, 2000, page 2, paragraph 1; and Exhibit C, Office 
Action mailed November 22, 2000, page 3, paragraph 2.) 
Therefore, the Examiner has merely relied on the prima facie 
showing to establish that there would be a serious burden 
without presenting more to overcome Applicants' rebuttal. 

As further rebuttal evidence, Applicants 
respectfully submit that there would not be a serious burden 
in examining all of the claims that substantially correspond 
to Claims 1 to 18 (the claims currently under consideration) 
in a single application. In this regard, each of Claims 1 to 
18 are method claims, Claims 30. to 47 are apparatus claims 
substantially corresponding to Claims 1 to 18, Claims 59 to 
76 are computer-executable process step claims substantially 
corresponding to Claims 1 to 18, and Claims 88 to 91 are 
computer-readable medium claims substantially corresponding 
to Claims 1 to 18 . 

It is well understood in the art that a control 
method performed in an ink jet printer is generally performed 
by computer-executable process steps stored on a computer- 
readable medium (such as a memory) that are executed by a 
processor and one need look no further than the art cited by 
the Examiner in the latest Office Action as evidence of the 
same. (See U.S. Patent 5,543,826 (Kuronuma) , column 9, lines 
25 to 31: "Fig. 7 is a flowchart showing a warming-up 



recovery operation for the ink- jet recording apparatus for 
one embodiment of the invention. This control is carried out 
by the recovery control circuit 98 (see Fig. 4) in CPU 21. A 
program for carrying out this control is memorized in the 
memory 99 connected to the recovery control circuit 98. ") 
Therefore, it is not at all understood how examination of the 
apparatus, computer-executable process step and computer- 
readable medium claims (Claims 30 to 47, 59 to 76 and 88 to 
91) that substantially correspond to the method claims 
currently under consideration (Claims 1 to 18) in a single 
application could possibly present a serious burden on the 
Examiner . 

RELIEF REQUESTED 

Wherefore GRANT of this Petition, withdrawal or 
modification of the restriction requirement, and re- 
introduction of Claims 19 to 93 or any portion thereof, are 
respectfully requested. 

Applicants 1 undersigned attorney may be reached in 
our California office by telephone at (714) 540-8700. All 
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correspondence should be directed to our below listed 
address . 



Respectfully submitted, 




Attorney for Applicants 
Registration No. 



FITZPATRICK, CELLA, HARPER & SCINTO 
30 Rockefeller Plaza 
New York, New York 10112-3801 
Facsimile: (212) 218-2200 



CAMAIN 15226 v 1 
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□ received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 

*Certified copies not received: 

□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachment(s) 

□ Notice of References Cited, PTO-892 

□ Information Disclosure Statement(s), PTO-1449, Paper No(s). 

□ Interview Summary, PTO-413 

KfTJotice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-152 
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Serial Number: 09/079,920 2 
Art Unit: 2853 

DETAILED ACTION 

1 . This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CAR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 1 03© and 
potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

Election/Restriction 

2. Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-18 drawn to a method of controlling a print operation of an ink jet printer, 
classified in class 347, subclass 23. 

II. Claims 1 9-29 drawn to a method of cooling a print head of an ink jet printer before 
capping, classified in class 347, subclass 18.- 

III. Claims 30-58 drawn to an apparatus for controlling a print operation of an ink jet printer, 
classified in class 347, subclass 5. 

IV. Claims 59-93 drawn to a computer-executable process steps stored on a computer- 
readable medium, the computer executable process steps to control a print operation of an ink jet 
printer, classified in class 347, subclass 14 

3. The invention are distinct, each from the other because of the following reasons: Invention I 
is related as a method of controlling a print operation of an ink jet printer an ink-jet printing. 
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Art Unit: 2853 

Invention II is related as a method of cooling a print head of an ink jet printer before capping. 
Invention III is related as an apparatus for controlling a print operation of an ink jet printer. 
Invention VI is related to a computer-executable process steps stored on a computer-readable 
medium, the computer executable process steps to control a print operation of an ink jet printer 
The inventions are distinct if either or both of the following can be shown: (1) that to a method of 
controlling a print operation of an ink jet printer or (2) that to a method of cooling a print head of 
an ink jet printer before capping or (3) to an apparatus for controlling a print operation of an ink 
jet printer or (4) a computer-executable process steps stored on a computer-readable medium, the 
computer executable process steps to control a print operation of an ink jet printer . 

4. Because these inventions are distinct for the reasons given above and have acquired a 
separated status in the art as shown by the different classification, restriction for examination 
purposes as indicated is proper. 

5. A telephone call was made to Mr. Mark J. Itri on October 20, 1999 to request an oral 
election to the above restriction requirement, but did not result in an election being made. 

Applicants' are advised that the reply to this requirement to be completed must include an 
election of the invention to be examined even though the requirement be traversed (37 CAR 
1.143). 

Contact Information 

6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Examiner Charles Stewart whose telephone number is (703) 308-7252. 
The examiner can normally be reached on Monday-Friday from 8:30 a.m to 5:00 p.m. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E. Barlow, Jr. Art Unit 2853, can be reached on (703) 308-3126. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 305-3432. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308-0956. 
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Office Action Summary 


Application No. 
' 09/070,920 


Applicant(s) 

Akrtoshi Yamada, et al 


Examiner 

Charles W. Stewart Jr. 


Group Art Unit 
2853 




ii 



IS Responsive to communication(s) filed on Dec 27, 1999 . 

□ This action is FINAL 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Quayfe, 1935 CD. 11; 453 O.G. 213. 



A shortened statutory period for response to this action is set to expire 



month(s), or thirty days, whichever 



is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 



Disposition of Claims 
Kl Claim(s) 1-18 



Of the above, claim (s) 
□ Claim(s) 



is/are pending in the application. 



Kl Claim (s) 1-18 

□ Claim(s) 

□ Claims 



is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction or election requirement. 



Application Papers 

□ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on is/are objected to by the Examiner. 

□ The proposed drawing correction, filed on is Qpproved disapproved. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 1 19 

\S Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d), 
(3 All □ Some* □ None of the CERTIFIED copies of the priority documents have been 
IS received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: 



□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 

Attachment(s) 

Kl Notice of References Cited, PTO-892 

□ Information Disclosure Statement(s), PTO-1449, Paper No(s). 

□ Interview Summary, PTO-41 3 

□ Notice of Draftsperson f s Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-152 
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Election/Restriction 

1 . Applicant's election with traverse of Group I, claims 1 - 1 8 in Paper No. 9 is 
acknowledged. The traversal is on the ground(s) that the case is not a burdensome search . This 
is not found persuasive because the Applicants have admitted that claims of Groups I-IV are 
directed toward different statutory classifications, i.e., distinct inventions, and thus that is why the 
Examiner gave the restriction. 

The requirement is still deemed proper and is therefore made FINAL. 

2. Claims 19-93 are withdrawn from further consideration pursuant to 37 CFR 1 .142(b), as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Applicants timely traversed the restriction (election) requirement in Paper No. 9. 

Specification 

3. The specification is objected to under CFR 1 . 1 7(b) (a) as failing to set forth the precise 
invention for which a patent is solicited in such a manner as to distinguish it from other inventions 
(the mentioned capping mechanism also protects the print head from damage when servicing the 
printer) and from what is old (Midorkawa 5,097,276) in concise terms. 

Drawings 

3. Figures 1 , 2, 3, 4, 5, 6, 7 and 8 should be designated by a legend such as -Prior Art- 
because only that which is old is illustrated. See MPEP §608.02(g). 

Claim Rejections - 35 USC § 112 
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4. Claims 5-6, 9, 1 5-16 and 1 8 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 5, the expression "to be ejected* is futuristic and therefore does not set forth a 
proper limitation. 

In claim 9, the language of ejected "at a frequency lower than a frequency used for printing" 
is ambiguous, there appears to be no clear frequency used for printing. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a,) a patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tsugita 
U.S.P, 4,664,542 in view of Midorikawa U.S.P. 5,097,276. As best construed, Tsugita discloses 
(figure 1) a method of controlling a print operation of an ink jet printer 10, determining a print 
head temperature. Tsugita discloses cooling 84 a print head using a predetermined method; and 
capping the print head 64a after the print head is cooled, printing an image using a print head 64a 
and cooling 84 the print head S705 after the end S702 of the print operation using a 
predetermined method. Tsugita discloses wherein the cooling 84 step causes ink droplets to be 
ejected from the print head 64a wherein the ink droplets are ejected at a frequency lower 92 than 
a frequency used for printing whereby obtaining a parameter corresponding to a print head 
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temperature when the ink jet printer is down and performing a predetermined process based on 
the parameter wherein the predetermined process comprises purging ink from the print head. 
Tusgita does not disclose controlling a capping sequences based on the determined print head 
temperature. It would have been obvious to one having ordinary skill in the ink jet art to modify 
the temperature control device for a print head of Tsugita with the ink jet head capping device 
(figures 1-4 and col. 4, lines 56-63) of Midorikawa, in order to cool the ink jet print head before 
capping. 



should be directed to Examiner Charles W. Stewart, Jr. whose telephone number is (703) 308- 
7252. The examiner can normally be reached on Monday-Friday from 8:30 a.m to 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
John E. Barlow, Jr. Art Unit 2853, can be reached on (703) 308-3 126. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 305-3432. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 



Contact Information 



6. 



Any inquiry concerning this communication or earlier communications from the examiner 





March 3, 2000 



N.Le 



Supervisory Patent Examiner 
Technology Center 2800 
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Application No. 
09/070,920 



Applicant(s) 



Akitoshi Yam ad a, et al 



Examiner 

Charles W. Stewart Jr. 



Group Art Unit 
2853 




K! Responsive to communication(s) filed on Aug 7, 2000 . 

□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Quayfe, 1935 CD. 11; 453 O.G. 213. 

A shortened statutory period for response to this action is set to expire 3 month(s), or thirty days, whichever 
is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 



Disposition of Claims 
Kl Claim(s) 1-18 



is/are pending in the application. 



Of the above, claim(s) 
□ Claim(s) 



Kl Claim(s) 1-18 
□ Claim(s) 



is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



Kl Claims 19-93 



are subject to restriction or election requirement. 



Application Papers 

□ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

is/are objected to by the Examiner. 

Qpproved 



□ The drawing(s) filed on 



□ The proposed drawing correction, filed on 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 



is 



disapproved. 



Priority under 35 U.S.C. § 119 

□ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 
□ All □ Some* □ None of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: __ 



□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachment(s) 

Kl Notice of References Cited, PTO-892 

□ Information Disclosure Statement(s), PTO-1449, Paper No(s). 

□ Interview Summary, PTO-413 

□ Notice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-1 52 
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Election/Restriction 

1 . Applicant's election with traverse of Group I, claims 1 -1 8 in Paper No. 9 was 
acknowledged. The traversal is on the ground(s) that the case is not a burdensome search. In this 
case the inventions are distinct, each from the other because of the following reasons: Group I of 
independent claims 1, 4, 7 10 are drawn to a method of controlling a print operation of an ink jet 
printer such as cooling a print head using a predetermined method; and capping the print head 
after the print head is cooled. Group II of independent claims 19 and 29 are drawn to a method 
of cooling a print head of an ink jet printer before capping such as determining a print head 
temperature after receipt of last print data for a print job. Furthermore, group III of independent 
claims 30, 33, 36, 39, 48 and 58 are drawn to an apparatus for controlling a print operation of an 
ink jet printer such as a memory including a region for storing executable process steps; a 
processor for executing the executable process steps; and an interface between the process and a 
print head of the ink jet printer that allows the processor to control firing of nozzles of the print 
head. In addition, group IV of claims 59, 62, 65, 68, 77, and 87-93 are drawn to computer- 
executable process steps stored on a computer-readable medium, the computer executable 
process steps to control a print operation of an ink jet printer, the computer executable process 
steps such as code to determine a print head temperature; code to control a capping sequence 
based on the determined print head temperature, wherein the ink droplets are ejected at a 
frequency lower than a frequency used for printing. (MPEP § 806.05(e)). 
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2. This is not found persuasive because the Applicants have admitted that claims of 
Groups I-IV are directed toward different statutory classifications, i.e., distinct inventions, and 
thus that is why the Examiner gave the restriction. 

The requirement is still deemed proper and is therefore made FINAL. 

3. Independent claims 19, 29, 30, 33, 36, 29, 48, 58, 59, 62, 65, 68, 77, and 87-93 are 
withdrawn from further consideration pursuant to 37 CAR 1.142(b), as being drawn to a 
nonelected invention, there being no allowable generic or linking claim. Applicants timely 
traversed the restriction (election) requirement in Paper No. 9. 

Claim Rejections - 35 USC § 112 

4. Claim 9 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the 
invention: 

It is not clearly understood if claim 9 depends on canceled claim 8? 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: * 

(a,) a patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kuronuma et 
al. U.S.P. 5,543,826 in view of Shimamura et al. U.S.P. 5,406,317. 
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As best construed, et al. Kuronuma et al. discloses a method of controlling a print 
operation, comprising the steps of: 

determining a print head temperature (col. 14, lines 9-1 1); 

controlling a capping sequence based on the determined print head temperature (col. 12, 
lines 43-56). 

wherein the determining step is repeated (col. 11, lines 45-47). 

However, Shimamura et al. does not disclose wherein the determining step is performed 
once before the controlling step. 

Nevertheless, Kuronuma et al. show wherein the determining step is performed once 
before the controlling step as set forth in col. 13, lines 16-22. 

It would have been obvious to one having ordinary skill in the art at the time the invention 
was made to include controlling a capping sequence based on the determined print head 
temperature as described Shimamura et al. at the time of wherein the determining step is 
performed once before the controlling step, as taught by Kuronuma et al. in order to cap the print 
head when cooled. 

7. Claims 4-6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kurata 

et al. U.S.P. 5,552,81 1 in view of Sekiya et al. U.S.P. 5,729,257. 

As best construed, Kurata et al. disclose a method of controlling a print operation of an ink 

jet printer, comprising the steps of : 

cooling a print head using a predetermined method (col. 7, lines 34-42); and 
capping the print head after the print head is cooled (col. 8, lines 1-8). 
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wherein the cooling step causes ink droplets to be ejected from the print head (col. 8, lines 
39-36). 

However, Kurata et al. does not disclose wherein the ink droplets are ejected at a 
frequency lower than frequency used for printing. 

Nevertheless, Sekiya et al. teaches when the frequency of the pulses supplied to the 
printer heater element is at a greater kHz, since the dot forming frequency is 1 kHz. 

It would have been obvious to one having ordinary skill in the art at the time the invention 
was made to include capping the print head after the print head is cooled as described in Kurata et 
al. at the time the ink droplets are ejected at a frequency lower than frequency used for printing, 
as taught by Sekiya et al. in order to provide efficient cooling of the print head. 
8. Claims 7 and 10-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kuronuma et al. U.S.P. 5,543,826 in view of Shimamura et al. U.S.P. 5,406,317. 

As best construed, a method of controlling a print operation of an ink jet printer, 

comprising the steps of: 

printing an image using a print head (col. 1, lines 18-28); and 

cooling the print head by causing ink droplets (col. 7, lines 34-42) to be ejected from the 
print head after the end of the printing operation. 

obtaining a parameter corresponding to a print head temperature (col. 11, lines 46-50) 
when the ink jet printer is down in.order to determine whether a print head cooling operation has 

been interrupted; and 

performing a predetermined process based on the parameter (col. 1 1 , lines 34-39). 
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wherein the parameter is obtained by a calculation, without using a measured actual 

temperature (col. 14, lines 9-15). 

wherein the predetermined process occurs in a next print job performed by the ink jet printer 

(col. 11, lines 56-60). 

wherein the predetermined process occurs at a next power-on for the ink jet printer (col. 12, 
lines 38-43). 

wherein the predetermined process occurs at an end of a current print job (col. 3, lines 41- 

43). 

wherein the predetermined process is determined based on whether a print head is capped or 

not (col. 9, lines 32-35). 

wherein the predetermined process comprises purging ink from the print head (col. 12, lines 

24-32). 

Kuronuma et al. disclose the claimed invention except for wherein the predetermined 
process comprises changing a number of ink droplets ejected before a print job. 

Shimamura et al. teaches wherein the predetermined process comprises changing a number 
of ink droplets ejected beforeaprint job as set forthin col. 14,lines 10-16. 

It would have been obvious to one having ordinary skill in the art at the time the invention 
was made to include a method of controlling a print operation of an ink jet printer as described in 
Kuronuma et al. at the time changing a number of ink droplets ejected before a print job taught by 
Shimamura et al. in order to cool the printhead before capping. 
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Response to Arguments 

9. Applicants' arguments with respect to claim 1-1 8 have been considered but are moot in 
view of the new ground(s) of rejection. 

Contact Information 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Charles W. Stewart, Jr. whose telephone number is 
(703) 308-7252. The examiner can normally be reached on Monday-Friday from 8:30 a.m to 
5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
John E. Barlow, Jr. Art Unit 2853, can be reached on (703) 308-3126. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 305-3432. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 
cws 

November 16, 2000 




JohnBartcw 
' Supervisory Patent Examiner 
Technology Center 2800 



V . 

-Notice of References Cited 


Application No. 
09/070,920 


Appltcant(s) 

Akitoshi Yam ad a, et al 


Examiner 

Charles W. Stewart Jr. 


Group Art Unit 
2853 


Page 1 of 1 



U.S. PATENT DOCUMENTS 









DATE 


NAME 


CLASS 


SUBCLASS 








4/1 1/95 


Shimamura et al. 


347 


23 








8/6/96 


Kuronuma et al. 


347 


23 








6/7/95 


Sekiya et al. 


347 


18 








9/3/96 


Kurata et al. 


347 


31 




£ 




























G 














H 














I 














J 














K 














L 














M 













FOREIGN PATENT DOCUMENTS 







DOCUMENT NO. 


DATE 


COUNTRY 


NAME 


CLASS 


SUBCLASS 




N 
















0 
















P 
















Q 
















R 
















S 
















T 























NON-PATENT DOCUMENTS 



DOCUMENT (Including Author, Title, Source, and Pertinent Pages) 



V 



W 



X 



U. S. Patent and Trademark Office 

PTO-892 (Rev. 9-95) 



Notice of References Cited 



Part of Paper No. 




i 



if i 



r 



i 




- ^\ 1 iiiiiiiiisiiiiiiiiiiiiiiiiiiiii 

US005543826A 

UlDlited SMeS Patemt [i9] I"] Patent Number: 5,543,826 

Kuronuma et al. f 4 *] Date of Patent: Aug. 6, 1996 



[54] INK JET APPARATUS AND METHOD FOR 
RECOVERY THEREOF 

[75] Inventors: Akira Kuronuma, Kawasaki; Yuji 
Akiyama, Yokohama; Takayuki 
Murata, Kawasaki; Hiroshi Fukui, 
Yokosuka; Shinichi Omo, Yokohama, 
all of Japan 

[73] Assignee: Canon Kabushiki Kaisha, Tokyo, 
Japan 

[21] Appl. No.: 515,470 

[22] Filed: Aug. 15, 1995 

Related U.S. Application Data 

[63] Continuation of Ser. No. 52,530, Apr. 29, 1993, abandoned. 

[30] Foreign Application Priority Data 

May 11. 1992 [JP] Japan „ 4-117293 

[51] IntCl. 6 B4U 2/165 

[52] U.S. CI 347/23; 347/30; 347/33 

[58] Field of Search 347/37, 23, 29, 

347/30, 33, 35, 60 

[56] " References Cited 

U.S. PATENT DOCUMENTS 

4,313,124 1/1982 Hara 347/57 

4,345,262 8/1982 Shiralo ct al 347/10 

4,459,600 7/1984 Salo et al 347/47 

4,463,359 7/1984 Ayata et al 347/56 

4.558,333 12/1985 Sugitani et al. — 347/65 

4,608,577 8/1986 Hon 347/66 



4,723,129 2/1988 Endo et aL 347/56 

4,740,796 4/1988 Endo et al 347/56 

5,103,344 4/1992 Gast et al ~ 347/33 

5,138,343 8/1992 Aichi et al „ "347/30 

5,302,971 4/1994 Ohba et al 347/6 

5,341.163 8/1994 Hanabusa 347/23 

FOREIGN PATENT DOCUMENTS 

0442438 8/1991 European Pat. Off. 347/23 

54-056847 5/1979 Japan . 

59-123670 7/1984 Japan . 

59- 138461 8/1984 Japan . 

60- 071260 4/1985 Japan . 

63-224960 9/1988 Japan 347/23 

4-147865 - 5/1992 Japan 347/23 

5-84926 4/1993 Japan 347/23 



Primary Examiner— John E. Bariow, Jr. 

Attorney, Agent, or Firm — Fitzpatrick, Cella, Harper &. 

Scinto 

[57] ABSTRACT 

An ink jet apparatus carries out a recovery operation if a cap 
member is not capping a discharge opening when the ink jet 
apparatus is turned on. The recovery operation includes first 
wiping a discharge surface with a wiper member, next 
capping the discharge opening with the cap member, next 
applying suction to draw ink from the discharge opening 
using a suction pump, and thereafter discharging ink through 
the discharge opening, thereby enabling recording of high 
quality at the beginning of recording after the ink jet 
apparatus is turned on. The recovery operation may include 
other steps and be preceded by heating the ink jet head to 
reduce ink viscosity and enhance the effectiveness of the 
recovery operation. 

35 Claims, 19 Drawing Sheets 
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1 

INK JET APPARATUS AND METHOD FOR 
RECOVERY THEREOF 

This application is a continuation of application Ser. No. 
08/052,530 filed Apr. 29, 1993 now abandoned 5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an ink jet apparatus, and jo 
more particularly to an ink jet recording apparatus with 
which recording is carried out by discharging ink from a 
recording head onto a recording medium. The present inven- 
tion also relates to a method for recovery of an ink jet 
apparatus, and more particularly to a method for recovery of 15 
an ink jet recording apparatus. 

2. Related Background Art 

A recording apparatus records images (the term "images" 
herein includes characters) according to image information 
(the term "image information 0 herein includes character 
information or the like) on a recording medium such as 
paper, a thin plastic film, textiles or any other medium 
capable of having an image recorded thereon. Such a record- 
ing apparatus can function as a printing machine, a copying 
machine, a facsimile machine and so on, or as . an output 
terminal of a composite electronic machine, such as a work 
station or the like, functioning as a computer, a word 
processor and so on. Such a recording apparatus can be 
characterized by its recording method as an ink jet appara? 
tus, a wire dot apparatus, a thermal printing apparatus, a 
laser beam apparatus and so on. 

In a serial -type recording apparatus using a serial scan- 
ning method, in which main scanning is carried out in a main 
scan direction transverse to a sub- scan direction of convey- 
ance of a recording medium, the recording of images is 
carried out by a recording means carried on a carriage which 
moves in the main scan direction along a recording medium 
after the recording medium is positioned at a predetermined 
recording region. After recording of one line is finished, a 
predetermined amount of conveyance of the recording 
medium in the sub-scan direction is carried out. Then 
recording of the next line on the stationary recording mem- 
ber is carried out. The main scanning and the sub- scanning 
are repeated alternately. In this way, recording on the whole 
recording medium is carried out. 

On the other hand, in a line-type recording apparatus, in 
which the only movement is the sub-scanning of a recording 
medium, recording of one line is carried out_al almost the 
same time the recording member is positioned at a prede- 
termined recording region. Then a predetermined amount of 
conveyance of the recording medium (a pitch of one line) is 
carried out and recording of the next line is carried out at 
almost the same time. The one-line recording and the 
sub- scanning are repeated alternately. In this way, recording 
of the whole recording medium is carried out. 

Among the foregoing recording apparatuses, an ink jet 
recording apparatus carries out recording by discharging ink 
from a recording head to a recording medium. An ink jet 
recording apparatus has many advantages. It is relatively 
easy to make the recording means compact. Images with a 
high density can be recorded rapidly. Recording on plain 
paper can be carried out without special treatment of the 
paper. The running cost is relatively low. Recording can be 
carried out quietly because it uses non-impact method. In 
addition, it is easy to carry out color recording by using a 
plurality of color inks. Especially, a line-type ink jet record- 
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ing apparatus with a type full-line type recording means 
which has a plurality of discharge openings extending over 
the width of a recording area of a paper can carry out 
recording rapidly. 

Particularly, an ink jet recording head utilizing thermal 
energy to discharge ink can be made very compact. One of 
the reasons for the compact design resides in the manufac- 
turing method used to make the head. That is, a typical ink 
jet recording head with a high density of liquid paths (or 
discharge openings) can be manufactured easily by provid- 
ing members for forming walls of liquid paths, a top plate 
and so forth on a heater board member with electro- thermal 
converting bodies through semiconductor manufacturing 
processes such as etching, deposition, sputtering or the like. 

FIG. 1 is a schematic vertical cross sectional view show- 
ing an ink discharging portion of an ink jet recording head 
90. As illustrated in FIG. 1, a plurality of discharge openings 
10 are provided at a certain pitch in a substantially vertical 
direction on a surface of a recording head 90, which is 
positioned opposed to a recording medium 1, such as 
recording paper, which leaves a certain gap (for example, 
about 0.5 to 2.0 mm) from the surface. A heat generating 
portion 11 of an electro-thermal converting body for gener- 
ating thermal energy to be utilized to discharge ink is 
provided on a wall of each liquid path 10A which commu- 
nicates between a common liquid chamber 10B and each 
discharge opening 10. The ink jet recording head 90 is 
carried on a carriage (which is not shown in FIG. 1) so that 
the discharge openings 10 are disposed in line transverse to 
the direction of the movement of the carriage (the main 
scanning direction). Ink is discharged as a droplet 12 from 
a selected discharge opening 10 of the recording head 90 by 
driving the corresponding electro-thermal converting body 
according to a discharge signal to generate a bubble 11 A by 
film boiling of the ink in the corresponding liquid path 10A. 
Referring to FIG. 1, heal drivers 13 to be turned on and off 
are provided corresponding to each of the discharge open- 
ings 10 of the recording head 90 to provide discharge signals 
to each of the electro-thermal converting bodies. A circuit 
board of a driving circuit to drive the heat drivers 13 is 
carried, for example, on the carriage. 

FIG. 2 is a schematic perspective view showing a main 
portion of a color ink jet recording apparatus of a serial 
scanning type with a recovery means for carrying out a 
recovery treatment of recovering or preventing clogging of 
a discharge opening of an ink jet recording head and the 
resulting deterioration of an ink discharge condition from 
the discharge opening. As illustrated in FIG. 2, a recording 
head 511Y for discharging yellow color ink (Y), a recording 
head SUM for discharging magenta color ink (M), a record- 
ing head 511C for discharging cyan color ink (C), and a 
recording head 511K for discharging black ink (Bk) are 
carried on a carriage 512, which is supported along a guide 
rail 513 to move in a reciprocating manner. A recording 
medium 514 is conveyed in a sub- scanning direction trans- 
verse to a main scanning direction of a movement of the 
carriage 512 and the recording heads 511 through a record- 
ing area, which is in a range of the movement of the carriage 
512. In the recording area, a predetermined gap (a flying 
distance of a droplet, for example 0.5 to 1 .5 mm) is provided 
between a front surface (a surface on which discharge 
openings are provided) of the recording heads 511 and a 
recording surface of the recording medium 514. 

The movement of the carriage 512 is carried out through 
a timing belt 521 by driving a carriage motor (a main 
scanning motor) 520 in either direction. Conveyance of the 
recording medium 514 from a tray 522 is carried out by 
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conveying rollers 515, 516. Maintaining a position of the 
recording medium 514 in the recording area is carried out by 
guiding and supporting a reverse side of the recording 
medium 514 on a platen 525. 

The multiple color recording of one hoc onto the record- 5 
ing medium 514 is carried out by discharging ink from 
selected discharge openings in the order of Y, M, C and Bk 
in response to image signals in synchronism with the move- 
ment (main scanning) of the recording heads 511 while the 
recording medium 514, which is disposed in the recording j 0 
area, is suspended. Timings of discharging each color ink are 
controlled by the output from a control circuit, which is not 
illustrated in FIG. 2, according to signals which are read by 
an encoder 517. After recording of the one line, the con- 
veyance (sub-scanning) of the recording medium 514 for l5 
one line is carried out. Then the recording of the next line is 
carried out again as the recording heads 511 move (main 
scanning). The main scanning and the sub- scanning are 
repeated alternately. In this way, desired images are printed 
on the recording medium 514. Numerals 523a, 5236 desig- 20 
nate ink reservoirs which contain ink to be supplied through 
an ink tube member 524 to the respective ink jet recording 
heads 511. 

A recovery apparatus for maintaining and recovering a 
discharge capability of the recording heads 511 is generally 25 
si mated at a predetermined position, for example a home 
position of the carriage 512, which is in the range of the 
movement of the carriage 512 but out of the recording area 
This recovery apparatus has cap members 508 for covering 
and closing tightly discharge openings of each recording 30 
head from the atmosphere, a cleaning wiper member 519 for 
wiping off extraneous matter like viscous ink on the surface 
of the discharge openings of each recording head, and a 
suction pump (which is not illustrated in FIG. 2) connected 
to the cap members 508 for carrying out the suction recovery 35 
by exerting a suction force on the discharge openings when 
they are covered by the cap members 508. 

The cap members 508 are generally made of non-gas- 
permeable clastic and prevent clogging of the discharge 
openings by extraneous matter such as viscous ink or dust 40 
For example, in case recording is not carried out for a certain 
time in an ink jet recording apparatus, the cap members 508 
cap the recording heads. 

The cleaning wiper member 519 is generally made of a 
plate-shaped elastic body such as urcthane rubber and can be 45 
moved back and forth with a holder 518 of the cleaning 
wiper member 519 by a driving means which is not illus- 
trated in FIG. 2. In case wiping of the surface of the 
discharge openings is necessary, the cleaning wiper member 
519 is moved forward by the driving means and the surface 50 
of the discharge openings makes contact with the cleaning 
wiper member 519 by utilizing the movement of the carriage 
512. 

In addition, another recovery treatment involving idle ink J5 
discharges (pre-discharges) can be performed at the home 
position by discharging ink (for example, into the cap 
members 508) according to discharge signals. 

In an ink jet recording apparatus, when a power source of 
the apparatus is turned on, recovery control (warming-up ^ 
control), which includes the foregoing recovery processes, is 
carried out to ensure the head is in condition for making a 
recording of high quality. 

Whether the discharge openings arc covered by the cap 
members or not when the power source is turned on depends 65 
in most apparatuses whether they were covered when the 
apparatus was last turned off. If the power source was turned 



off before capping was carried out, for example by power 
failure, there is a possibility that the discharge openings have 
been left uncapped for a long time. 

Warming-up recovery control according to the related 
background art has encountered some drawbacks. When the 
power source is turned on, previous approaches assumed 
that the discharge openings were capped, regardless of the 
actual situation. Therefore, for example, if the power source 
of the ink jet recording apparatus was turned off before the 
discharge openings were capped and the discharge openings 
have thus been left without being capped for a long time, the 
usual warming-up recovery control may not be able to 
maintain the desired level of recording quality because the 
viscosity of ink is increased. In other words, there is a 
possibility that ink will not be discharged and recording will 
not be carried out when the ink jet recording apparatus is 
operated. 

On the other hand, it would not solve the problem to 
assume that the discharge openings were not capped regard- 
less of the actual situation. That would involve always 
pcrfonning recovery processes wheo the apparatus is turned 
on, thus unnecessarily using ink and spending time if the 
discbarge openings had been capped when the apparatus was 
turned off. 

In addition, some ink jet recording apparatuses include a 
control sequence in which the discharge openings are 
capped automatically when the power source is turned off. 
However, in that case the control circuitry becomes more 
complicated and therefore increases the apparatus cost and 
the automatic sequence may not work if the power supply is 
interrupted by something other than wrning off the power 
swatch. 

SUMMARY OF THE INVENTION 

The present invention has been developed in consider- 
ation of the above situation. It is an object of the present 
invention to provide an improved ink jet apparatus and an 
improved method for recovery of an ink jet apparatus each 
of which can overcome the problems described above. 

It is another object of the present invention to provide an 
ink jet apparatus and a method for recovery of an ink jet 
apparatus each of which can prevent deterioration of record- 
ing quality, especially at the beginning of recording after the 
power source of the ink jet apparatus is turned on. 

It is still another object of the present invention to provide 
an ink jet apparatus and a method for recovery of an ink jet 
apparatus each of which can carry out recording of high 
quality even if a discharge opening of an ink jet head is 
uncapped when the power source of the ink jet apparatus is 
turned on. 

It is further another object of the present invention to 
provide an ink jet apparatus and a method for recovery of an 
ink jet apparatus each of which can prevent waste of ink by 
carrying out recovery on an appropriate scale. 

According to one aspect of the present invciiuon.janjnk^ 
J et^ apparatus comp rises an jink jet head having a discharge 
surface wiuTa discnargc opening for discharging ink there- 
through in response to discharge signals, a cap member for 
capping the discharge opening, a wiper member for wiping 
the discharge surface, suction means for applying suction to 
the discharge opening through the cap member to draw ink 
from the discharge opening, and control means for carrying 
out a recovery operation if the cap member is not capping 
the discharge opening when the ink jet apparatus is turned 
on, the recovery operation including first wiping the dis- 
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charge surface with the wiper member, next capping the 
discharge opening with the cap member, next applying 
suction to draw ink from the discharge opening using the 
suction means, and thereafter discharging ink through the 
discharge opening using discharge signals. 

Accordingjo janother aspect of the present invention, an 
inkjet apparatus comprises an ink jet head having a dis- 
^liar^e surface wruTa SiscEarge opening for discharging ink 
therethrough in response to discharge signals, a cap member 
for capping the discharge opening, a wiper member for 
wiping the discharge surface, an d control means fo r^cajTYing 
out a recovery operation when the inkjet apparatus is turned 
on, the recovery operation including wiping the discharge 
surface with the wiper member and discharging ink through 
the discharge opening using discharge signals, wherein the 
control means carries out an additional recovery operation if 
the cap member is not capping the discharge opening when 
the inkjet apparatus is turned on. 

According to yet another aspect of the present invention, 
anoHnJf jet apparatus' cpmpnses an ink jetlfead having a 
discharge opening for discharging ink therethrough, a heater 
for controlling the temperature of the ink jet head, a cap 
member for capping the discharge opening, and control 
means for operating the heater to bring the inkjet head to a 
first temperature if the cap member is capping the discharge 
opening when the inkjet apparatus is turned on and to bring 
the ink jet head to a second temperature higher than the first 
temperature if the cap member is not capping the discharge 
opening when the ink jet apparatus is turned on. 

According to a further aspect of the present _ invention, a 
recovery method for an ink jet apparatus that includes an ink 
jeThead having a discharge surface with a discharge opening 
for discharging ink therethrough in response to discharge 
signals, a cap member for capping the discharge opening, a 
wiper member for wiping the discharge surface, and suction 
means for applying suction to the discharge opening through 
the cap member to draw ink from the discharge opening, the 
recovery method being performed if the cap member is not 
capping the discharge opening when the ink jet apparatus is 
turned on, comprises the steps of first wiping the discharge 
surface with the wiper member, next capping the discharge 
opening with the cap member, next applying suction to draw 
ink from the discharge opening using said suction means, 
and thereafter discharging ink through the discharge opening 
using discharge signals. 

According to a still further aspect of the present invention, 
a recovery^ method for an ink jet apparatus that includes an 
ink jet head having a discharge surface with a discharge 
opening for discharging ink therethrough in response to 
discharge signals, a cap member for capping the discharge 
opening, a wiper member for wiping the discharge surface, 
and control means for carrying out a recovery operation 
when the inkjet apparatus is turned on, comprises the steps 
of performing a recovery operation including wiping the 
discharge opening with the wiper member and discharging 
ink through the discharge opening using discharge signals if 
the cap member is capping the discharge opening when the 
ink jet apparatus is turned on, and performing an additional 
recovery operation if the cap member is not capping the 
discharge opening when the ink jet apparatus is turned on. 

According to a yet further aspect of the present invention, 
a recovery method for an ink jet apparatus that includes an 
ink jet head having a discharge surface with a discharge 
opening for discharging ink therethrough, a heater for con- 
trolling the temperature of the ink jet head, and a cap 
member for capping the discharge opening, comprises oper- 
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ating the heater to bring the inkjet head to a first temperature 
if the cap member is capping the discharge opening when the 
ink jet apparatus is turned on, and operating the heater to 
bring the ink jet head to a second temperature higher than the 
first temperature if the cap member is not capping the 
discharge opening when the ink jet apparatus is turned on. 

Other objects, features and advantages of the present 
invention will become apparent from the following detailed 
description of the preferred embodiments of the present 
invention and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic cross sectional view showing an ink 
discharging portion of a conventional inkjet recording head. 

FIG. 2 is a schematic perspective view showing of a main 
portion of a conventional color ink jet recording apparatus. 

FIG. 3 is a schematic perspective view showing a main 
portion of a color ink jet recording apparatus used to 
illustrate the present invention. 

FIG. 4 is a schematic block diagram showing the basic 
structure of the color ink jet recording apparatus shown in 
FIG. 3. 

FIG. 5 is a schematic block diagram for explaining the 
capping detection portion shown in FIG. 4. 

FIG. 6 is a schematic block diagram showing the structure 
of a control system of the color ink jet recording apparatus 
shown in FIG. 3. 

FIG. 7 is a flowchart showing a warming-up. recovery 
operation for an inkjet recording apparatus according to one 
embodiment of the present invention. 

FIG. 8 is a flowchart showing a warming-up recovery 
operation for an ink jet recording apparatus according to 
another embodiment of the present invention. 

FIG. 9 is a schematic block diagram showing the structure 
of a control system of an inkjet recording apparatus accord- 
ing to another embodiment of the present invention. 

FIG. 10 is a flowchart showing a warming-up recovery 
operation for an ink jet recording apparatus according to 
another embodiment of the present invention. 

FIG. 11 is a graph showing a relationship between the 
temperature and viscosity of an ink suitable for use in an ink 
jet recording apparatus of the present invention. 

FIG. 12 is a flowchart showing a warming-up recovery 
operation for an ink jet recording apparatus according to 
another embodiment of the present invention. 

FIG. 13 is a schematic cross sectional view showing an 
ink suction pump of a recovery apparatus usable in the ink 
jet recording apparatus of the present invention. 

FIG. 14 is a graph showing a pressure generated in the cap 
member shown in FIG. 13 by the sucuon pump shown in 
FIG. 13. 

FIG. 15 is a graph showing a pressure which generated in 
a cap member by a suction pump in another embodiment of 
the present invention. 

FIG. 16 is a graph showing a pressure generated in a cap 
member by a suction pump in another embodiment of the 
present invention. 

FIG. 17 is a flowchart showing a warming-up recovery 
operation for an ink jet recording apparatus according to 
another embodiment of the present invention. 

FIG. 18 is a schematic block diagram showing the con- 
struction of an information processor usable in the present 
invention. 
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FIG. 19 is a schematic perspective view of an information 
processor incorporating the construction shown in FIG. 18. 

FIG. 20 is a schematic perspective view of another 
embodiment of an information processor incorporating the 
construction shown in FIG. 18. 5 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, the preferred embodi- 
ments of the present invention will be described in detail. 10 
FIG. 3 is a schematic perspective view showing a main 
portion of an color ink jet recording apparatus for explaining 
an embodiment of the present invention. As illustrated in 
FIG. 3, a recording head 9 A for discharging black ink (Bk), 
a recording head 9B for discharging cyan color ink (C), a 15 
recording head 9C for discharging magenta color ink (M), 
and a recording head 9D for discharging yellow color ink 
00 axe carried on a carriage 6, which is supported along 
guide rails 5 to move in a direction PT or in a direction CR 
in FIG. 3. A recording medium 1 such as paper, a plastic 20 
sheet or a cloth sheet is conveyed in a sub- scanning direction 
transverse to the main scanning movement of the carriage 6 
(the direction of movement of the recording heads 90) 
through a recording area, which is in a range of the move- 
ment of the carriage 6. In the recording area a predetermined 25 
gap (a Hying distance of a droplet, for example 0.8 mm) is 
provided between a front surface (a surface on which 
discharge openings are provided) of the recording heads 90 
and a recording surface of the recording medium 1. On the 
front surface of each ink jet recording head, there are plural 30 
(for example 48 or 64) discharge openings situated in a line 
substantially transverse to the main scanning direction of the 
movement of the carriage 6. 

The movement of the carriage 6 is carried out in the 
direction of arrow B through a wire 8 by driving a carriage 
motor {a main scanning motor) 7 in either direction. Con- 
veyance of the recording medium 1 is carried out in the 
direction of arrow A by conveying rollers 3 and conveying 
rollers 2, one of which is driven by a conveying motor 4. The 
multiple color recording of one line onto the recording 
medium 1 is carried out by discharging ink from selected 
discharge openings in the order of Y, M, C and Bk in 
response to image signals in synchronism with the move- 
ment (main scanning) of the recording heads 90 while the 
recording medium 1, which is disposed in the recording 
area, is suspended. Timings of the discharge of each color 
ink are controlled by output from a control circuit. After the 
recording of one line, the conveyance (sub-scanning) of the 
recording medium 1 for one line is carried out. Then the 
recording of the next line is carried out as the recording 
heads 90 move (main scanning). The main scanning and the 
sub- scanning are repeated alternately. In this way, desired 
images are printed on the recording medium 1. A recovery 
apparatus similar to that in FIG. 2 is provided at the home 
position of the ink jet recording apparatus, but the recovery 
apparatus is not illustrated in FIG. 3. 

Numeral 160 designates an operation pane) provided on a 
case (which is not illustrated in FIG. 3) of the ink jet 
recording apparatus. On the operation panel 160, there is not ^ 
only a key setting portion containing an on-line/off-line 
switching key 16 A, a line feed key 16B, a form feed key 
16C, and a recording mode switching key 16D, but also an 
indication portion containing plural warning lamps such 
alarm lamps 16E and a power source lamp 16F. 65 

FIG. 4 is a schematic block diagram showing a basic 
structure of the color ink jet recording apparatus shown in 
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FIG. 3. In FIG. 4, ink is supplied from ink cartridges 92 
which are set in the ink jet recording apparatus through ink 
supply passages 91 to the ink jet recording heads 90 (the ink 
cartridges 92 and the ink supply passages 91 are not illus- 
trated in FIG. 3). 

Numeral 97 designates a cleaning wiper member for 
wiping the surface of the discharge openings. Numeral 93 
designates the cap members which cover the discharge 
openings of the ink jet recording heads 90. (See FIG. 2.) 
Numeral 95 designates a suction pump which generates a 
negative pressure to suck ink and so on from the discharge 
openings through the cap members 93 and a sucked ink 
passage 100 by a drive of a suction motor which is not 
illustrated in FIGS. 3, 4. Waste ink from the suction pump 
is sent to waste ink reservoir 96 through a waste ink passage 
100A. Numeral 94 designates a capping detection portion to 
detect whether the cap members 93 cover the discharge 
openings or not. 

Numeral 98 designates a recovery control circuit which 
causes the ink jet recording heads 90, the cleaning wiper 
member 97, the cap members 93, the suction pump 95 and 
so on to carry out recovery operations according to an output 
from the capping detection portion 94. Numeral 99 desig- 
nates a memory which memorizes the steps of the recovery 
operations which differ from each other according to 
whether or not capping is carried out when the power source 
is turned on. 

FIG. 5 is a schematic block diagram for explaining the 
capping detection portion 94 shown in FIG. 4. The capping 
detection portion 94 is surrounded by a dotted line in FIG. 
4 and is constituted basically by a mechanical switch 94A 
and resistors 94C and 94D. If the discharge openings of the 
ink jet recording heads 90 on the carriage 6 are covered by 
the cap members (numeral 93A in FIG. 5 designates a 
capping/suction mechanism containing the cap members), a 
probe 94B located on the side of the recording heads 90 
allows the mechanical switch 94A to open so that the current 
does not flow to an input port 37B. 

If the discharge openings of the ink jet recording heads 90 
are not covered by the cap members, the probe 94B closes 
the mechanical switch 94 A and current flows from a power 
source (5 V) to the input port 37B through a resistance 94C 
and the switch 94A. If the resistance 94C is 1 kilo-ohm and 
the resistance 94D is 4 kilo-ohm, a divisional voltage at a 
point 94E is 4 V. A CPU 21 interprets whether or not the 
discharge openings of the ink jet recording heads 90 are 
covered by the cap members by comparing the voltage of 
current input into the input port 37B to a predetermined 
threshold value. 

FIG. 6 is a schematic block diagram showing the structure 
of a control circuit of the color ink jet recording apparatus 
shown in FIG. 3. Referring to FIG. 6, a CPU 21 in the form 
of a microprocessor is connected to a host apparatus 14 
through an interface 22. The CPU 21 controls the recording 
according to command signals and recording information, 
which are input from a controller of the host apparatus 14 to 
a data memory 23, and program and recording command 
data stored in a program memory 24 in the form of a ROM 
and in a working memory 25 in the form of a RAM. CPU 
21 controls a carriage motor 7 and a sheet feeding motor 4 
through an output port 26 and a motor driver 27. CPU 21 
drives a recording head 9 through a head driving circuit 29 
according to recording information stored in the data 
memory 23. In this way, desired images can be printed on a 
recording medium. 

Key signals from respective operation keys 16A-16D on 
the foregoing operation panel 160 shown in FIG. 3 are 
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transferred to CPU 21 through an input port 32. To the 
warning lamps such as the alarm lamp 16E and the power 
source lamp 16F, control signals are transferred through an 
output port 36. Numeral 33 designates dip switches, for 
setting various operating conditions of the apparatus, situ- 
ated on an underside portion of the case of the recording 
apparatus. Key outputs from the dip switches 33 are trans- 
ferred to CPU 21 through an input port 34. 

Numeral 28 designates a power source circuit which is 
turned on/off manually or automatically (for example, by an 
order from the host apparatus). From the power source 
circuit 28, a logic driving voltage V cc (for example, 5 V) for 
driving a control logic circuit, a motor driving voltage 
(for example, 30 V) for driving various motors, a reset 
voltage y KES ET> a ncat voltage V w (for example, 25 V) for 
causing an electro-thermal converting body of an ink jet 
recording head to generate heat, a backup voltage V PD for 
protecting the ink jet recording head and so on are output 
The heat voltage V H is applied to the ink jet recording head. 
The backup voltage V DD is applied to the head driving 
circuit 29 and the ink jet recording head. This ink jet 
recording apparatus has a system which inputs information 
about a kind (for example, color) of ink in a certain ink 
cartridge to CPU 21 through the input port 34 according to 
the location of the ink cartridge in the recording apparatus. 

FIG. 7 is a flowchart showing a warming-up recovery 
operation for the ink jet recording apparatus for one embodi- 
ment of the invention. This control is carried out by the 
recovery control circuit 98 (see FIG. 4) in CPU 21. A 
program for carrying out this control is memorized in the 
memory 99 connected'to the recovery control circuit 98. 

This <w»H!mg^up recovery starts when the power source 
of the apparatus is turned on. In step SI, the capping 
detection portion 94 detects whether or not the cap members 
are capping the discharge openings of the recording heads. 
If the cap members are capping the discharge openings of 
the recording head, the flow advances to step S2, where the 
capping is released (that is, the cap members are moved 
away from the discharge openings). Then the flow advances 
to step S3, where the cleaning wiper member wipes the 
surface of the discharge openings of the ink jet recording 
heads. The flow advances to step S4, where pre-discharges 
in response to discharge signals are carried out by discharg- 
ing ink into the cap members that are moved into position 
proximate to the discharge openings (in this step, the dis- 
charged ink volume is relatively small, for example 500 
discharges). The flow advances to step S5, where capping by 
the cap members and subsequent suction recovery by the 
suction pump are carried out (in this step, the ink volume 
drawn from the discharge openings is relatively small, for 
example 0.1 g). In this way, one part of the warming-up 
recovery operation is completed. 

On the other hand, in step SI, if the capping detection 
portion 94 detects that the cap members are not capping the 
discharge openings of the recording heads, the flow 
advances to step S6. In step S6, the cleaning wiper member 
wipes the surface of the discharge openings of the ink jet 
recording heads. The flow advances to step S7, where 
capping by the cap members and subsequent suction recov- 
ery by the suction pump arc carried out (in this step, the go 
sucked ink volume is relatively large, for example 1.0 g). 
The flow advances to step S8, where pre-dischargcs are 
carried out by discharging ink into the cap members in 
response to discharge signals (in this step, the discharged ink 
volume is relatively large, for example 1000 discharges). In 
this way, the other part of the warming-up recovery opera- 
lion is completed. 
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As described above, if the cap members are not capping 
the discharge openings when the power source is turned on, 
an enhanced recovery operation is carried out to ensure that 
recovery is complete. If the cap members are in place when 
the power source is turned on, the recovery is carried out as 
usual to avoid wasting ink and time in the recovery opera- 
tion. 

FIG. 8 is a flowchart showing a warming-up recovery 
operation according to another embodiment. This control 
can be also carried out by the recovery control circuit 98. A 
program for carrying out this control can also be memorized 
in the memory 99 connected to the recovery control circuit 
98. 

This warming-up recovery operation starts when the 
power source of the apparatus is turned on. In step S 11, the 
capping detection portion 94 detects whether or not the cap 
members are capping the discharge openings of the record- 
ing heads. If they do are cappings, the flow advances to step 
S15, where the capping is released. 

But in step S 11, if the capping detection portion 94 detects 
that the cap members are not capping the discharge openings 
of the recording heads, the flow advances to step SI 2. In step 
SI 2, the cleaning wiper member wipes the surface of the 
discharge openings of the ink jet recording heads. The flow 
advances to step S13, where pre-discharges are carried out 
by discharging ink into the cap members in response to 
discharge signals (in this step, the discharged ink volume is 
relatively small, for example 500 discharges). The flow 
advances to step S14, where capping by the cap members 
and subsequent suction recovery by the suction pump are 
carried out (in this step, the ink volume sucked from the 
discharge openings is relatively small, for example 0.1 g). 
The flow advances to step S15, where the capping is 
released. Then the flow advances to step SI 6, where the 
cleaning wiper member wipes the surface of the discharge 
openings of the ink jet recording heads. The flow advances 
to step S17, where pre-discharges are carried out by dis- 
charging ink into the cap members in response to discharge 
signals (in this step, the discharged ink volume is relatively 
small, for example 500 discharges). The flow advances to 
step SI 8, where capping by the cap members and the 
subsequent suction recovery by the suction pump are carried 
out (in this step, the sucked ink volume is relatively small, 
for example 0.1 g). In this way, the warming-up recovery 
operation is completed. 

As described in this embodiment, the recovery if the cap 
members are not capping the discharge openings when the 
power source is turned on may include a further additional 
recovery process before or after the usual, basic recovery 
process. The further recovery process may be different from 
or the same as the recovery process performed when the cap 
members are capping the discharge openings. 

FIG. 9 is a schematic block diagram showing the structure 
of a control system of an ink jet recording apparatus accord- 
ing to another embodiment. Numeral 600 designates a 
control circuit for controlling respective portions of the ink 
jet recording apparatus. This control circuit 600 includes 
CPU 590 for carrying out treatments mentioned later, ROM 
591 with a fixed memory which contains programs and the 
like corresponding to the treatments, RAM 592 for carrying 
out operations and the like and a timer 593 for measuring 
different time periods. 

Numeral 601 designates a conveying portion for convey- 
ing a recording medium by a platen roller 526 in the 
sub- scanning direction. Numeral 602 designates a carriage 
drive circuit for driving a carriage 512. Numeral 603 des- 
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ignates a head driver for driving electro-thermal converting 
bodies of a recording head 511. Numeral 604 designates a 
temperature detecting circuit for detecting a temperature of 
the recording head according to the output from a thermistor 
527 on the recording head 511. Numeral 605 designates a 5 
heating circuit for controlling a heater 528 such as "POSIS- 
TOR" (manufactured by MURATA MANUFACTURING 
CO., LTD.) on the recording head 511, in the recording head 
511 or in the vicinity of the recording head 511, to maintain 
and control its temperature. If electro-thermal converting 
bodies are used in the recording head 511 as energy gener- 10 
ating bodies which generate energy to be utilized to dis- 
charge ink, these electro-thermal converting bodies can be 
used as the heater 528. Numeral 606 designates a pump 
drive circuit for driving a pump 529. Numeral 607 desig- 
nates a cap drive circuit for making a cap member 508 move 15 
to cover and to uncover discharge openings of the recording 
head 511. Numeral 608 designates a cleaning wiper drive 
circuit for making a cleaning wiper member 519 contact 
with the discharge openings of the recording head 511. 
Numeral 609 designates a capping detecting circuit for 20 
detecting the state of the cap member 508. 
f FIG. 10 is a flowchart showing a warming-up recovery *■ 
operation according to another embodiment of the invention. 
The power source of the apparatus is turned on in step S101, 
then in step SI 02 the capping detecting circuit 609 detects 25 
whether or not the cap member 508 is capping the discharge 
openings of the recording head. If the capping delecting 
circuit 609 detects that the cap member 508 is not capping 
the discharge openings of the recording head in step S103, 
the cap drive circuit 607 drives the cap member 508 to cap 30 
the discharge openings of the recording head in step S106. 
Then the flow advances to step SI 07, and the recording head 
and ink in the ink passage of the recording head arc heated 
by the heater 528 on the recording head. Then the tempera- 
ture of the recording head is delected by the thermistor 527 35 
in step SI 08. If the temperature of the recording head is less 
than 45° C in step S110, steps S107 to S110 are repeated in 
order. If the temperature of the recording head is at least 45° 
C. in step SU0, the flow advances to step SU1. 

If the capping detecting circuit 609 detects that the cap 40 
member 508 is capping the discharge openings of the 
recording head in step SI 03, the recording head is heated by 
the heater 528 on the recording head in step S104. Then the 
temperature of the recording head is delected by the ther- 
mistor 527 in step SI05. Uotflr^ temperatare of the 45 
recording head becomes at least 30° C. in step S109 t steps 
S104 to S109 arc repeated in order. If the temperature of the 
recording head is at least 30° C. in step S109, the flow 
advances to step Sill, in which the recovery treatment is 
carried out 

In this embodiment, the recovery treatment involves 
suction from the discharge openings of viscous ink that has 
an adverse influence on discharging using a suction tube 
connected to the suction pump 529 while the discharge 55 
openings are capped by the cap member 508. The recovery 
treatment can be carried out completely because the effec- 
tiveness of suction is enhanced by increasing the tempera- 
ture of the ink if the discharge openings are not capped by 
the cap member 508 when the power source is turned on. ^ 

After the recovery treatment, the cap member is released 
in step S112. This is a stand-by condition to wait for 
recording signals. The counter is reset to zero in step S113 
to measure a non-recording period during which the dis- 
charge openings arc not capped by the cap member 508. 65 
Then in step S114 it is judged whether data of one line have 
been received or not. 



50 



The ink jet recording head used in this embodiment can 
carry out recording at the density of 360 dots per one inch 
(360 dpi) and has 64 discharge openings. Therefore if image 
data of 64 rasters are received, scan-recording is carried out. 
That is to say, if image data of 64 rasters are received in step 
S114, the image recording of one scanning is carried out in 
step S115. 

If it is judged that image data of 64 rasters are not received 
in step S114, one is added to the counter in step SU6. If ihc 
value of the counter is less than five in step S117, the flow 
returns to step S114. If the value of the counter is five in step 
SU7, the discharge openings are capped by the cap member 
508 in step S118. Step S119 waits for the data for one line 
of recording, and when it is received, the cap member is 
released in step S120 and image recording is carried out in 
step S115. to this embodiment, one cycle of steps S114. 
S116, and S117 is carried once per second. Accordingly, if 
the value of the counter indicates five, thai is, if the non- 
recording condition continues for five seconds, the discharge 
openings are capped by the cap member 508 in step S118. 

FIG. 11 is a graph showing a relationship between the 
temperature and viscosity of ink, from which it is clear that 
the higher the temperature of the ink, the lower its viscosity. 
If thft j-^p £Ofr4s4cft notcovcring the discharge-openings, a 
"^^ffi^PKifrXOpe^oninay nolfce sufficient to refnbvt ink 
in the ink passages of . the recording head* because the 
viscTj^Uy oi Ihe link is toghex man uroalthrou^ evaporation 
of the ink solvent (for example, water) t j^yyygf t ink can be 
drawn smoothly and certainly from the 'wdmSgi' openings 
by increasing the temperature of the recording head, and the 
ink in the ink passages, to decrease the ink viscosity. 

Now another embodiment of the present invention will be 
described in detail. In this embodiment, not only the tem- 
perature of the recording head but also the nature of ihc 
recovery treatment are changed according to the capping 
situation when the power source is turned on. 

FIG. 12 is a flowchart showing a warming-up recovery 
operation according to this embodiment. The power source I 
of the apparatus is turned on in step S201, then in step S202 1 
the capping detecting circuit 609 detects wlKSher or not the I 
cap member 508 is capping the discharge openings of the 1 
recording head.V'the capping detecting circuit 609 delects 
Ufcat tbe cap member 508 is not capping the discharge - 
opSstog^fibe recording head in step S203, the cap drive 

circuit 607*drive* the cap member 508 to cap the discharge ? 

openings of the recording head in step S21 0. Thenl he flow j 
advances to step S211, in which the recording Head and ink 
in the ink passages of the recording head arc heated by the 
heater 528. Then the temperature of the recording head is 
detected by the thermistor 527 in step S212. If the tempera- 
ture of the recording head is less than 45° C. in step S213, 
steps from S211 to S213 are repeated in order. If the 
temperature of the recording head is at least 45° C. in step 
S213, the flow advances to step S214, in which a recovery 
treatment B, described below, is carried out. 

If the capping detecting circuit 609 detects that the cap 
member 508 is capping the discharge openings of Ihc 
recording head in step S203, the recording head is heated by 
the heater 528 in step S204. Then the lempcralure of the 
recording head is detected by the thermistor 527 in step 
S205. Until the temperature of the recording head becomes 
at least 30° C. in step S206, steps from S204 to S206 are 
repeated in order. If the temperature of the recording head is 
at least 30° C. in step S206, the flow advances to step S207, 
in which the recovery treatment A, described below, is 
carried out. 
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After the recovery treatment, the cap member is released 
in step S208. This is a stand-by condition to wait for 
recording signals. A detailed description of steps including 
and after S209 is omitted because they are similar to the 
corresponding steps including and after SU3 in FIG. 10. 5 

FIG. 13 is a schematic vertical cross sectional view 
showing an ink suction pump of the recovery apparatus 
usable in the ink jet recording apparatus of embodiments of 
the present invention. In FIG. 13, numeral 41 is an O-ring 
that acts as a shield, numeral 42 is a piston, numeral 43 is an 10 
outside wall of the pump, numeral 44 is a spring for restoring 
the pushed piston 42, numeral 45 is a suction opening, 
numeral 46 is an exhaust opening, numeral 47 is a suction 
rube, numeral 48 is a cap member, numeral 49 is an exhaust 
tube, and numeral 50 is a valve. Ink can be sucked from 15 
discharge openings of the recording head through the cap 
member 48 capping the discharge openings by pushing the 
piston 42 in the direction of an arrow A by the drive circuit 
which is not illustrated in FIG. 13. 

FIG. 14 is a graph showing a pressure which is generated 20 
in the cap member by the suction pump. In FIG. 14, line A 
designates pressure change in the cap in the recovery 
treatment A in step S207 of FIG. 12 and line B designates the 
pressure change in the cap in the recovery treatment B in 
step S214 of FIG. 12. The suction in the recovery treatment 25 
A carried out at 300 mmHg, while the suction in the recovery 
treatment B is carried out at 600 rnrnHg. In this way, the 
suction in the recovery treatment B is stronger as compared 
to the suction in the recovery treatment A. In the recovery 
treatments A and B, the negative pressure generated during 30 
the suction can be changed by changing the stroke volume 
of the piston 42 of the suction pump in FIG. 13. 

If the cap 508 is left uncapped the discharge openings, the 
ink becomes more viscous through evaporation of the ink ^ 
solvent, as noted above. Viscous ink which can adversely 
affect on discharging can be sucked smoothly and certainly 
from the discharge openings by the recovery treatment B 
with the strong suction as well as by increasing the tem- 
perature of the recording head and ink in the ink passages of 
the recording head to decrease the viscosity of ink. 

FIG. 15 is a graph showing a pressure which is generated 
in the cap member by the suction pump in reference to 
another embodiment. In this embodiment, the recovery 
treatment B is enhanced by lengthening the time during 45 
which the piston 42 of the suction pump is pushed down to 
lengthen the time during which negative pressure is applied 
in the recovery treatment B as compared with the recovery 
treatment A. An effect similar to that of the embodiment 
mentioned above can thus be obtained in this embodiment. 5Q 

FIG. 16 is a graph showing a pressure which is generated 
in the cap member by the suction pump in reference to 
another embodiment. In this embodiment, the recovery 
treatment B is enhanced as compared to recovery treatment 
A by increasing number of times the piston 42 is pushed 55 
down to increase the number of times negative pressure is 
generated in the recovery treatment B compared with the 
recovery treatment A. An effect similar to that of the 
embodiment mentioned above can thus be obtained in this 
embodiment. 60 

Now another embodiment of the present invention will be 
described in detail. In this embodiment, not only the tem- 
perature of the recording head but also the contents of the 
recovery treatment are changed according to not only the 
capping situation when the power source is turned on but 65 
also the time for which the discharge openings have been left 
uncapped by the cap member. 
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FIG. 17 is a flowchart showing a warming-up recovery 
operation according to this embodiment. The power source 
of the apparatus is turned on in step S301, then in step S302 
the capping detecting circuit 609 detects whether or not the 
cap member 508 is capping the discharge openings. 

If the capping detecting circuit 609 detects that the cap 
member 508 is capping the discharge openings of the 
recording head in step S303, the recording head is heated by 
the heater 528 in step S304. ^^^t^T^cr^t^^nhc 
recording head is detected b^he thermistor 527 in. step 
Unuy&MOT becomes 
at le^Jtoa^5^ni step S306, steps from S304 to S306 
are repeated in order. IfObfiJeiDiLefamre of the recording 
head is at least 30° C. in step S306, tie flowadvances to step 
$307, in which the recovery treatment A is canied out. 

If the capping detecting circuit 609 detects that the cap 
member 508 is not capping the discharge openings head in 
step S303, the cap drive circuit 607 drives the cap member 
508 to cap the discharge openings of the recording head in 
step S308. Then the value of the timer 593 set in the 
apparatus is read in step S309. The timer 593 begins to 
operate when the power source of the apparatus is turned off, 
and stops operating when the power source is turned on. The 
power source of the timer is a storage battery, which is 
charged while the power source of the apparatus is on. 

If the time measured by the timer is less than 24 hours in 
step S310, the flow advances to step S311, the recording 
head and ink in the ink passages of the recording head are 
heated by the heater 528. 'g^^i^empeiature^ -the 
TOprding head is detected by tjo^bc^stor SITWpsp 
Wf% If (be temperature of the reOTSSgliBiid h less man 
l& C. in step S313, steps from S311 to S313 are repe«J 
in order. If the terjoperamre of the recording head is ax lfa& 
45° C. in step S3U;the flow advances to step S314,in which 
the recovery treatment A is carried out 

If the time measured by the timer is 24 hours or more in 
step S3 10, the flow advances 10 step S3 14, the recording 
head and ink in the ink passages of the recording head are 
healed by the heater 528. Then the temperature of the 
recording head is detected by the thermistor 527 in step 
S315. If the temperature of the recording head is less than 
45° C. in step S316, steps from S314 to S316 are repeated 
in order. If the temperature of the recording head is at least 
45° C. in step S3i6, the flow advances to step S317, in which 
the recovery treatment B is carried out. 

In this embodiment, the recovery treatments A and B are 
the same as the respective recovery treatments A and B 
described above in FIGS. 14 to 16. After the recovery 
treatment, the cap member is released in step S3 18. This is 
a stand-by condition to wait for recording signals. A detailed 
description of steps including and after S3 19 is omitted 
because they are similar to steps including and after S113 in 
FIG. 10 of the embodiment mentioned above and steps 
including and after S209 in FIG. 12 of the embodiment 
mentioned above. Similar or further better effect as com- 
pared to the embodiments mentioned above can be obtained 
in this embodiment. 

In the embodiments shown in FIGS. 7 and 8, wiping is 
carried out before idle discharges if the cap member is not 
capping the discharge openings when the power source of 
the ink jet apparatus is turned on. Therefore, idle discharges 
can be carried out effectively because extraneous matter 
such as viscous ink that can accumulate around the discharge 
opening is removed from the discharge surface by wiping. 
Especially in the embodiment shown in FIG. 7, suction as 
well as wiping is carried out before idle discharges. Accord- 
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ingly, idle discharges can be carried out even more effec- 
tively because any extraneous matter in the discharge open- 
ings that can interfere with ink discharge is removed before 
the idle discharges are performed. 

In the embodiments shown in FIGS. 10, 12 and 17, 5 
heating of the ink jet head is carried out before the recovery 
treatment if the cap member is not capping the discharge 
openings when the power source of the ink jet apparatus is 
turned on. Therefore, the recovery treatment can be carried 
out effectively because any viscous ink accumulated in and to 
around the discharge openings can be removed easily 
because its viscosity is decreased. Especially in the embodi- 
ments shown in FIGS. 12 and 17, the recovery treatment as 
well as the amount of heating of the ink jet head is changed 
according to the situation of the ink jet apparatus, such as the 15 
capping situation when the power source of the ink jet 
apparatus is turned on. Accordingly, similar or better effects 
than those of the foregoing embodiments can be obtained 

As another embodiment, the steps S104 to S109 in FIG. 
10 are added between step SI and S2 in FIG. 7, and the steps 20 
S106 to S110 in FIG. 10 are added between step SI and S6 
in FIG. 7 (In step S6 in such an embodiment, capping would 
be released before wiping). Similar or further better effects 
as compared to the embodiment described in FIG. 7 can be 
obtained in this embodiment. 25 

As another embodiment, the steps S104 to S109 in FIG. 
10 are added when the flow skips from step Sll to S15 in 
FIG. 8, and the steps S106 to S110 in FIG. 10 arc added 
between step Sll and S12 in FIG. 8 (In step S12 in such an 
embodiment, capping would be released before wiping). 30 
Similar or further better effects as compared to the embodi- 
ment mentioned in FIG. 8 can be obtained in this embodi- 
ment. 

The present invention is particularly useful in ah ink jet 3J 
recording head and recording apparatus of the type which 
discharges an ink by making use of thermal energy. This is 
because high density of picture elements and high resolution 
of recording are possible. 

The typical structure and the operational principle of such 40 
an apparatus are disclosed in U.S. Pal. Nos. 4,723,129 and 
4,740,796. The principle is applicable to a so-called on- 
demand type recording system and a continuous type record- 
ing system. Particularly, however, it is suitable for the 
on-demand type because the principle is such that a least one 45 
driving signal is applied to an electrothermal transducer 
disposed on a liquid (ink) retaining sheet or liquid passage, 
the drawing signal being enough to provide such a quick 
temperature rise beyond a departure from nucleation boiling 
point, by which the thermal energy is provided by the 50 
electrothermal transducer to produce film boiling on the 
healing portion of the recording head, whereby a bubble can 
be formed in the liquid (ink) corresponding to each of the 
driving signals. By the development and collapse of the 
bubble, the liquid (ink) is ejected through an ejection outlet 55 
to produce at least one droplet. The driving signal is pref- 
erably in the form of a pulse, because the development and 
collapse of the bubble can be effected instantaneously, and 
therefore, the liquid (ink) is ejected with quick response. The 
driving signal in the form of the pulse is preferably such as 50 
that disclosed in U.S. Pat. Nos. 4,463.359 and 4.345.262. In 
addition, the temperature increasing rate of the heating 
surface is preferably such as disclosed in U.S. Pat. No. 
4,313,124. 

The structure of the recording head may be as shown in 65 
U.S. Pat. Nos. 4,558,333 and 4,459,600 wherein the heating 
portion is disposed at a bent portion in addition to the 
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structure of the combination of the ejection outlet, liquid 
passage and the electro-thermal transducer as disclosed in 
the above-mentioned patents. In addition, the present inven- 
tion is applicable to the structure disclosed in Japanese 
Patent Laid-Open (Kokai) No. 59-123670 wherein a com- 
mon slit is used as the ejection outlet for plural electro- 
thermal transducers, and to the structure disclosed in Japa- 
nese Patent Laid-Open (Kokai) No. 59-138461 wherein an 
opening for absorbing a pressure wave of the thermal energy 
is formed corresponding to the ejecting portion. This is 
because the present invention is effective to perform the 
recording operation with certainty and at high efficiency 
irrespective of the type of the recording head 

The present invention is effectively applicable to a so- 
called full-line type recording head having a length corre- 
sponding to the maximum recording width. Such a recording 
head may comprise a single recording head or plural record- 
ing heads combined to cover the entire width. 

In addition, the present invention is applicable to a serial 
type recording head wherein the recording head is fixed on 
the main assembly, to a replaceable chip type recording head 
which is connected electrically with the main apparatus and 
can be supplied with the ink by being mounted in the main 
assembly, or to a cartridge type recording head having an 
integral ink container. 

The provision of the recovery means and the auxiliary 
means for the preliminary operation arc preferable, because 
they can further stabilize the effect of the present invention. 
As for such means, there are capping means for the record- 
ing head, cleaning means therefor, pressing or suction 
means," preliminary heating means by the ejection, electro- 
thermal transducer or by a combination of the ejection 
electrothermal transducer and an additional heating element 
and means for preliminary ejection not for the recording 
operation, which can stabilize the recording operation. 

As regards the kinds of the recording head it may be a 
single head corresponding to a single color ink, or may be 
plural heads corresponding to a plurality of ink materials 
having different recording colors or densities. The present 
invention is effectively applicable to an apparatus having at 
least one of a monochromatic mode for recording mainly 
with black ink material and a multi-color mode for recording 
with a mixture of the colors and may be an integrally formed 
recording unit or a combination of plural recording heads. 

Furthermore, in the foregoing embodiments, the ink mate- 
rial has been liquid It may be, however, an ink material that 
solidifies at or below room temperature and liquefies at room 
temperature. Since in the ink jet recording system the ink is 
controlled within a lemperarure range not lower than 30° C. 
and not higher that 70° C. to stabilize the viscosity of the ink 
to ensure stabilized ejection, in usual recording apparatuses 
of this type, the ink is such that it is liquid within the 
temperature range when the recording signal is applied. In 
addition, a temperature rise due to the thermal energy may 
be positively prevented by utilizing the thermal energy for 
the state change of the ink from the solid state to the liquid 
state, or the ink material solidifying when it is left unused 
may be used to prevent the evaporation of the ink. In cither 
case, upon the application of the recording signal producing 
thermal energy, the ink may be liquefied, and the liquefied 
ink may be ejected. The ink may start to solidify at the time 
it reaches the recording medium. The present invention is 
applicable to such an ink material as is liquefied by the 
application of the thermal energy. Such an ink material may 
be retained as a liquid or solid material through holes or 
recesses formed in a porous sheet as disclosed in Japanese 
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Patent Laid-Open (Kokai) Nos. 54-56847 and 60-71260. 
The sheet is disposed faring the electro-thermal transducers. 
The mosi effective sysiern for the ink materials described 
above is the film boiling system. 

The ink jet recording apparatus may be used as an output 
terminal of an information processing apparatus such as 
computer or the like, a copying apparatus combined with an 
image reader or the like, or a facsimile machine having 
information sending and receiving functions. 

FIG. 18 is a block diagram schematically illustrating the 
construction of an information processor, having the func- 
tions of a word processor, a personal computer, a facsimile 
machine and a copying machine, to which the recording 
apparatus of the present invention can be applied. A block 
201 represents a control unit which has overall control of the 
information processor, and which has a CPU constituted of 
a microprocessor or the like, and various I/O ports. The 
control unit 201 controls other components by outputting 
control signals, data signals and the like to the other com- 
ponents and receiving controls signals and data signals 
therefrom. A block 202 represents a display unit having a 
display screen on which various menus, document informa- 
tion and image data read with an image reader 207 are 
displayed. A block 203 represents a transparent pressure- 
sensitive touch panel provided over the display unit 202. 
Data item inputting and coordinate position inputting 
through the display unit 202 can be performed by pressing 
a surface of the touch panel 203 with a finger or the like. 

A block 204 represents a frequency modulation (FM) 
sound source. Music information prepared with a music 
editor is stored as digital data in a memory 213 or an external 
memory 212 and is read therefrom to be FM- modulated by 
the FM sound source 204. An electrical signal from the FM 
sound source 204 is converted into an audible sound by a 
speaker 205. A printer unit 206 is an output terminal in 
accordance with the present invention. 

A block 207 represents an image reader unit for photo- 
electrical^ reading an original and inputting read original 
data. The image reader unit 207 is provided at an interme- 
diate portion of an original transport path. The image reader 
unit 207 reads facsimile originals, originals to be copied and 
other various kinds of originals. A block 208 represents a 
facsimile transmission/reception unit which serves for fac- 
simile transmission of original data read by the image reader 
unit 207 and which receives a transmitted facsimile signal 
and decodes the receives signal. Facsimile transmission/ 
reception unit 208 functions as an interface with an external 
terminal. A block 209 represents a telephone unit having 
various telephone functions such as an ordinary telephone 
function and a message recording function. A block 210 
represents a memory unit including a ROM for storing a 
system program, a manager program, application programs, 
character fonts, dictionaries, and other categories of data, 
and a RAM for storing application programs, character 
information, video data and other categories of data loaded 
from the external memory 212. 

A block 211 represents a keyboard unit for inputting 
document information and various kinds of commands. A 
block 212 represents an external memory unit using a floppy 
disk, hard disk or the like as a memory medium. Character 
information, music or sound information, user's application 
programs, and the like are stored in the external memory unit 
212. 

FIG. 19 is a schematic perspective view showing the 
information processor shown in FIG. 18. On a flat display 
panel 301 using a liquid crystal or the like, various menus, 
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drawing information, document information and other cat- 
egories of information are displayed. The touch panel is 
placed: on the display panel 301. Coordinate inputting and 
item designation inputting can be performed by pressing the 
surface of the touch panel. A handset 302 is used when 
information processor functions as a telephone. 

The keyboard 303 is detachably connected to the main 
body through a code and is capable of inputting various 
kinds of character information and various processor. At the 
time of facsimile reception, received information is recorded 
by an ink jet printer 307 in accordance with the present 
invention. 

The display 301 may be a CRT. However, a flat panel 
display such as a liquid crystal display utilizing a ferroelec- 
tric liquid crystal is particularly preferred as display 301, 
because it can be reduced in size, thickness and weight. 
When the information process functions as a personal com- 
puter or a word processor, various information items input 
through the keyboard unit 211 as shown in FIG. 18 are 
processed by the control unit 201 in accordance with a 
predetermined program to be output as an image through the 
printer under 206. When the information processor functions 
as a receiver of a facsimile machine, facsimile information 
input through the facsimile transmission/reception unit 208 
is received and processed by the control 201 in accordance 
with a predetermined program to be transmitted through a 
communication line by the facsimile transmission/reception 
unit 208. The above-described information processor may 
be constructed as one integral unit having an ink jet printer 
in the main body as shown in FIG. 20. In this case, its 
portability is improved. In FIG. 20, components having the 
same functions as those shown in FIG. 19 are indicated by 
the reference numerals which have the same last two digits. 

By the application of the recording apparatus of the 
present invention to the above-described multifunction type 
information processor, a high-quality recorded image can be 
obtained and the functions of the information processor can 
be improved. 

While the present invention has been described with 
respect to what is currently considered to be the preferred 
embodiments, it is to be understood that the invention is not 
limited to the disclosed embodiments. To the contrary, the 
invention is intended to cover various modifications and 
equivalent arrangements included within the spirit and scope 
of the appended claims. The scope of the following claims 
is to be accorded the broadest interpretation so as to encom- 
pass all such modifications and equivalent structures and 
functions. 

What is claimed is: 

1. An ink jet apparatus for use with an ink jet head having 
a discharge surface with a discharge opening for discharging 
ink therethrough in response to discharge signals, the appa- 
ratus comprising: 

a cap member for capping said discharge opening; 

a wiper member for wiping said discharge surface; 

suction means for applying suction to said discharge 
opening through said cap member to draw ink from 
said discharge opening; and 

control means for carrying out a recovery operation if said 
cap member is not capping said discharge opening 
when the ink jet apparatus is turned on, the recovery 
operation including first wiping said discharge surface 
with said wiper member, next capping said discharge 
opening with said cap member, next applying suction to 
draw ink from said discharge opening using said suc- 
tion means, and thereafter discharging ink through said 
discharge opening using discharge signals. 
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2. An ink jel apparatus according to claim 1, wherein if 
said cap member is capping said discharge opening when the 
ink jet apparatus is turned on, said control means carries out 
a recovery operation including first releasing capping of said 
discharge opening with said cap member, next wiping said 5 
discharge surface with said wiper member, next discharging 
ink through said discharge opening using discharge signals, 
next capping said discharge opening with said cap member, 
and thereafter applying suction to draw ink from said 
discharge opening using said suction means. 

3. An ink jet apparatus according to claim 2, wherein the 
amount of ink discharged using discharge signals is larger if 
said cap member is not capping said discharge opening when 
the ink jet apparatus is turned on than if said cap member is 
capping said discharge opening when the ink jet apparatus is 
turned on. 15 

4. An ink jet apparatus according to claim 2, wherein the 
amount of ink drawn from said discharge opening using said 
suction means is larger if said cap member is not capping 
said discharge opening when the ink jet apparatus is turned 
on than if said cap member is capping said discharge 20 
opening when the ink jet apparatus is turned on. 

5. An ink jet apparatus according to claim 1, further 
comprising a heater for controlling the temperature of said 
ink jet head, wherein said control means operates said heater 
before wiping said discharge surface with said wiper mem- 25 
ber. • 

6. An ink jet apparatus according to claim 1, wherein said 
ink jet head includes an electro-thermal converting body for 
generating thermal energy utilized to discharge ink from said 
discharge opening in response to the discharge signals. 

7. An ink jel apparatus according to claim 6, wherein said 
ink jet head effects discharging of ink from said discharge 
opening by growth and contraction of a bubble generated in 
the ink by film boiling caused by thermal energy from said 
electro-thermal converting body. 

8. An ink jet apparatus comprising: 35 

an ink jet head having a discharge surface with a dis- 
charge opening for discharging ink therethrough in 
response to discharge signals; 
a cap member for capping said discharge opening; ^ 
a wiper member for wiping said discharge surface; and 
control means for carrying out a basic recovery operation 
if said cap member is capping said discharge opening 
when the ink jet apparatus is turned on, the first 
recovery operation including wiping said discharge 45 
surface with said wiper member and discharging ink 
through said discharge opening using discharge signals, 
wherein said control means carries out an additional 
recovery operation if said cap member is not capping 
said discharge opening when the ink jel apparatus is 50 
turned on. 

9. An ink jet apparatus according to claim 8, further 
comprising suction means for applying suction to said 
discharge opening through said cap member to draw ink 
from said discharge opening, wherein each of the basic and 55 
additional recovery operations includes capping said dis- 
charge opening with said cap member and then applying 
suction to draw ink from said discharge opening using said 
suction means. 

10. An ink jet apparatus according to claim 8 or 9, wherein 60 
said control means carries out basic recovery operation once 

if said cap member is capping said discharge opening when 
the ink jet apparatus is turned on, after releasing capping of 
said discharge opening with said cap member, and carries 
out the same recovery operation twice if said cap member is 65 
not capping said discharge opening when the ink jet appa- 
ratus is turned on. 



11. An ink jet apparatus according to claims 8 or 9, 
wherein each of the basic and additional recovery operations 
includes first wiping said discharge surface with said wiper 
member and thereafter discharging ink through said dis- 
charge opening using discharge signals. 

12. An ink jet apparatus according to claim 9, wherein the 
additional recovery operation includes first wiping said 
discharge surface with said wiper member, next discharging 
ink through said discharge opening using discharge signals, 
next capping said discharge opening with said cap member, 
and thereafter applying suction to draw ink from said 
discharge opening using said suction means, and said control 
means releases capping of said discharge opening before 
performing the same recovery operation again. 

13. An ink jet apparatus according to claim 8, further 
comprising a healer for controlling the temperature of said 
ink jel head, wherein said control means operates said heater 
before wiping said discharge surface with said wiper mem- 
ber. 

14. An ink jet apparatus according to claim 8, wherein 
said ink jet head includes an electro-therm al converting 
body for generating thermal energy utilized to discharge ink 
from said discharge opening in response to the discharge 
signals. 

15. An ink jet apparatus according to claim 14, wherein 
said ink jet head effects discharging of ink from said 
discharge opening by growth and contraction of a bubble 
generated in the ink film boiling caused by the thermal 
energy from said electro-thermal converting body. 

16. An ink jet apparatus for use with an ink jet head 
having a discharge opening for discharging ink there- 
through, the apparatus comprising: 

a healer for controlling the temperature of said ink jel 
head; 

a cap member for capping said discharge opening; and 
control means for operating said heater to bring said ink 
jet head to a first temperature if said cap member is 
capping said discharge opening when the ink jet appa- 
ratus is turned on and to bring said ink jet head to a 
second temperature higher than the first temperature if 
said cap member is noi capping said discharge opening 
when the ink jet apparatus is turned on. 

17. An ink jet apparatus according to claim 16, further 
comprising suction means for applying suction to said 
discharge opening through said cap member to draw ink 
from said discharge opening, wherein said control means 
operates said suction means to apply suction to said dis- 
charge opening after operating said heater. 

18. An ink jet apparatus according to claim 17, wherein 
said control means causes said cap member to cap said 
discharge opening if said ink jet head does not perform 
recording for a predetermined time after said suction means 
is operated. 

19. An ink jet apparatus according to claim 16, wherein 
said control means performs a first recovery operation after 
said ink jet head is brought to the first temperature and a 
second recovery operation different from the first recovery 
operation after said ink jel head is brought to the second 
temperature. 

20. An ink jet apparatus according to claim 19, further 
comprising suction means for applying suction to said 
discharge opening through said cap member to draw ink 
from said discharge opening, wherein the first recovery 
operation includes applying suction to draw ink from said 
discharge opening at a first suction pressure and the second 
recovery operation includes applying suction to draw ink 
from said discharge opening al a second suction pressure 
higher than first suction pressure. 
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21. An ink jet apparatus according to claim 19, further 
comprising suction means for applying suction to said 
discharge opening through said cap member to draw ink 
from said discharge opening, wherein the first recovery 
operation includes applying suction to draw ink from said 5 
discharge opening for a first period and the second recovery 
operation includes applying suction to draw ink from said 
discharge opening for a second period longer than the first 
period. 

22. An ink jet apparatus according to claim 19, further 10 
comprising suction means for applying suction to said 
discharge opening through said cap member to draw ink 
from said discharge opening, wherein the first recovery 
operation includes applying suction to draw ink from said 
discharge opening a first number of times and the second 15 
recovery operauon includes applying suction to draw ink 
from said discharge opening a number of second limes 
greater than the first number of times. 

23. An ink jet apparatus according to claim 16, wherein 
said control means selectively carries out one of first and 20 
second recovery operations after said ink jet head is brought 

to the second temperature, the first recovery operation being 
performed if the ink jet apparatus was turned off less than a 
predetermined time before being turned on and the second 
recovery operation being performed if the ink jet apparatus 25 
was turned off for at least the predetermined lime before 
being turned on. 

24. An ink jet apparatus according to claim 23, further 
comprising suction means for applying suction to said 
discharge opening through said cap member to draw ink 30 
from said discharge opening, wherein the first recovery 
operation includes applying suction to draw ink from said 
discharge opening at a first suction pressure and the second 
recovery operauon includes applying suction to draw ink 
from said discharge opening at a second suction pressure 35 
higher than said first suction pressure. 

25. An ink jet apparatus according to claim 23, further 
comprising suction means for applying suction to said 
discharge opening through said cap member to draw ink 
from said discharge opening, wherein the first recovery 40 
operation includes applying suction to said discharge open- 
ing for a first period and the second recovery operation 
includes applying suction to draw ink from said discharge 
opening for a second period longer than said first period. 

26. An ink jet apparatus according to claim 23, further 45 
comprising suction means for applying suction to said 
discharge opening through said cap member to draw ink 
from said discharge opening, wherein the first recovery 
operation includes applying suction to draw ink from said 
discharge opening a first number of times and the second 50 
recovery operation includes applying suction to said dis- 
charge opening a second number of times greater than the 
first number of times. . 

27. An ink jet apparatus according to claim 23, wherein 
said control means carries out the first recovery operauon 55 
after said ink jet head is brought to the first temperature. 

28. An ink jel apparatus according to claim 16, wherein 
said ink jet head includes an eleciro-thermai converting 
body for generating thermal energy utilized to discharge ink 
from said discharge opening. 60 

29. An ink jet apparatus according to claim 28, wherein 
said ink jet head effects discharging of ink from said 
discharge opening by growth and contraction of a bubble 
generated in the ink by film boiling caused by the thermal 
energy from said electro- thermal converting body. 65 

30. A recovery method for an ink jet apparatus that 
includes an ink jet head having a discharge surface with a 
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discharge opening for discharging ink therethrough in 
response to discharge signals, a cap member for capping said 
discharge opening, a wiper member for wiping said dis- 
charge surface, and suction means for applying suction to 
said discharge opening through said cap member to draw ink 
from said discharge opening, wherein said recovery method 
is performed if said cap member is not capping said dis- 
charge opening when the ink jet apparatus is turned on and 
comprises the steps of: 

detecting whether said cap member is capping said dis- 
charge opening;. 

next wiping said discharge surface with said wiper mem- 
ber 

next capping said discharge opening with said cap mem- 
ber, 

next applying suction to draw ink from said discharge 

opening using said suction means; and 
thereafter discharging ink through said discharge opening 

using discharge signals. 

31. A recovery method for an ink jet apparatus that 
includes an ink jet head having a discharge surface with a 
discharge opening for discharging ink therethrough in 
response to discharge signals, a cap member for capping said 
discharge opening, a wiper member for wiping said dis- 
charge surface, and control means for carrying out a recov- 
ery operation when the ink jet apparatus is turned on, said 
recovery method comprising, if the cap member is not 
capping said discharge opening when the ink jet apparatus is 
turned on, the steps of: 

performing a recovery operation including first wiping 
said discharge opening with said wiper member and 
thereafter discharging ink through said discharge open- 
ing using discharge signals; and 

thereafter performing an additional recovery operation. 

32. A recovery method for an ink jet apparatus that 
includes an ink jet head having a discharge surface with a 
discharge opening for discharging ink therethrough, a heater 
for controlling the temperature of said ink jet head, and a cap 
member for capping said discharge opening, said recovery 
method comprising: 

operating said heater to bring said ink jet head to a first 
temperature if said cap member is capping said dis- 
charge opening when the ink jet apparatus is turned on; 
and 

operating said heater to bring said ink jet head to a second 
temperature higher than the first temperature if said cap 
member is not capping said discharge opening when 
the. ink jet apparatus is turned on. 

33. A recovery method for an ink jet apparatus that 
includes an ink jet head having a discharge surface with a 
discharge opening for discharging ink therethrough, a heater 
for controlling the temperature of ink in said ink jel head, 
and a cap member for capping said discharge opening, said 
recovery method comprising: 

operating said heater to bring said ink in said ink jet head 
to a first temperature if said cap member is capping said 
discharge opening when the ink jet apparatus is turned 
on; and 

operating said heater to bring said ink in said ink jel head 
to a second temperature higher than the first tempera- 
ture if said cap member is not capping said discharge 
opening when the ink jet apparatus is turned on. 

34. An ink jet apparatus for printing with an ink jet head 
having a discharge surface with a discharge opening for 
discharging ink therethrough in response to discharge sig-. 
nals, the apparatus comprising: 
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a cap member for capping said discharge opening; 

a wiper member for wiping said discharge surface; and 

control means for carrying out a variable strength recov- 
ery operation including wiping said discharge surface 
with said wiper member and discharging ink through 
said discharge opening using discharge signals, 
wherein said control means carries out a first recovery 
operation having a predetermined strength if said cap 
member is capping said discharge opening when the 
ink jet apparatus is turned on and a second recovery 
operation stronger than the first recovery operation if 
said cap member is Dot capping said discharge opening 
when the ink jet apparatus is turned on. 

35. An ink jet apparatus for printing with an ink jet head 
having a discharge surface with a discharge opening for 
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discharging ink therethrough in response to discharge sig- 
nals, the apparatus comprising: 
a cap member for capping said discharge opening; and 
control means for carrying out a variable strength recov- 
ery operation including discharging ink through said 
discharge opening using discharge signals, wherein 
said control means carries out a first recovery operation 
having a predetermined strength if said cap member is 
capping said discharge opening when the ink jet appa- 
ratus is turned on and a second recovery operation 
stronger than the first recovery operation if said cap 
member is not capping said discharge opening when 
the ink jet apparatus is turned on. 
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Line 5, "when" should read --when the--. 
Line 9, "processor." should read --processor 
commands . - - . 

COLUMN 19 

Line 61, "out" should read --out the--. 



--steps-- . 
--steps-- . 
-- (in-- . 
--steps-- and "(In" 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 5,543,826 
DATED : August 6, 1996 

INVENTOR(S) : AKIRA KURONUMA ET AL. Page 3 of 3 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

COLUMN 20 

Line 67, "than" should read --than the--. 
COLUMN 22 

Line 11, "opening;." should read --opening;--. 



Aa:sv 



Signed and Sealed this 
Eleventh Day of February, 1997 



BRUCE LEHMAN 



Attesting Officer 



Commissioner of Patents and Trademarks 



A TTA CHMENT TO AND MODIFICA TION OF 
NOTICE OF ALLOWABILITY (PTO-37) 

(November, 2000) 

NO EXTENSIONS OF TIME ARE PERMITTED TO FILE 
CORRECTED OR FORMAL DRAWINGS, OR A SUBSTITUTE 
OATH OR DECLARATION, notwithstanding any indication to the 
contrary in the attached Notice of Allowability (PTO-37). 

If the following language appears on the attached Notice of Allowability, the 
portion lined through below is of no force and effect and is to be ignored : 

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to 
EXPIRE THREE MONTHS FROM THE "DATE MAILED" of this Office action. Failure to comply will result in 
ABANDONMENT of this application. Extensions of time may be obtained under the provioiono of 37 CFR 1 . 1 36(a). 

Similar language appearing in any attachments to the Notice of Allowability, 
such as in an Examiner's Amendment/Comment or in a Notice of 
Draftperson's Patent Drawing Review, PTO-948, is also to be ignored. 



1 The language which is crossed out is contrary to amended 37 CFR 1 85(c) and 1 1 36. See • Changes to 
Implement the Patent Business Goals", 65 Fed. Reg. 54603, 54629. 54641, 54670, 54674 (September 8, 
2000), 1238 Off Gaz. Pat. Office 77, 99, 1 10, 135, 139 (September 19, 2000). 



